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1.0 INTRODUCTION 

1.1 Site Background 

The Quanta Resources Site is located on the western bank of the Hudson River in Edgewater, New 
Jersey (NJ). From prior to 1930 until 1974, a coal tar roofing facility was located on the property. 
From 1974 through 1981, the property was utilized as a waste oil reprocessing facility, until the New 
Jersey Department of Environmental Protection (NJDEP) halted activities after high levels of 

. polychlorinated biphenyls (PCBs) were detected in the oil (GeoSyntec 1999). As a result of these 
activities, there is subsurface soil contamination and visible contamination of sediment in the 
intertidal zone of the Hudson River. 

1.2 Site Description 

This investigation focused on the tidal flat adjacent to the Quanta Resources Site (Figure 1). The 
tidal flat extends eastward in the Hudson River and is bordered to west by a concrete bulkhead. A 
boom is located on the tidal flat approximately 125 feet from the bulkhead. The sediment is 
comprised primarily of brown/black silt and organic detritus, which is typical of a tidal flat. Each 
sampling location within the tidal flat exhibited similar physical characteristics. Sheens and organic 
contamination were visible throughout the study area during low tide, accompanied by a distinct coal 
tar/creosote type odor. During high tide, the study area is covered with approximately three feet of 
water that extends to the bulkhead. Photographs of the individual sample locations and the general 
study area can be found in Appendix A. 

1.3 Purpose and Scope of Work 

The purpose of this investigation was to conduct an ecological risk assessment using site-specific 
data. A work plan was prepared which outlined the technical approach and number of samples 
necessary to satisfy the data quality objectives. Sediment was collected and analyzed for 
contaminants of concern (COC). Toxicity tests were also conducted on sediment samples. Lastly, 
a survey of the benthic macroinvertebrate community was conducted. The results of these analyses 
were used to determine the risk to biota utilizing the site. 

2.0 PROBLEM FORMULATION 

This risk assessment was designed to evaluate the potential threats to ecological receptors from exposure to 
contaminants present on site. The development of this risk assessment followed the guidance established in 
the Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting Ecological 
Risk Assessments (U.S. EPA 1997). 

2.1 Baseline Risk Evaluation 

Using data obtained during the Remedial Site Investigation (RSI) and previous investigations 
conducted at the Quanta Resources Site, a baseline human health/ecological risk evaluation was 
conducted to identify the COCs. The primary COCs for the Quanta Resources Site retained through 
that investigation are coal tar and it's related compounds [i.e., polynuclear aromatic hydrocarbons 
(PAHs)] (GeoSyntec 1999).. 
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2.2 Exposure Characterization 

The objective of the exposure characterization is to determine the media and pathways through 
which receptors may be exposed to site contaminants. Potential exposure pathways depend on 
habitats and receptors present on site, extent and magnitude of contamination, and environmental 
fate and transport of COCs. The area of concern at the Quanta Resources Site is the tidal flat and 
associated sediments. 

2.3 Hazard Characterization/Toxicity Assessment 

The purpose of the hazard characterization/ toxicity assessment is to provide a general overview of 
the toxic mechanisms, fate and transport, bioavailability, and bioaccumulation potential observed 
for each contaminant (or group of contaminants such as PAHs) of concern. In this ecological risk 
assessment, it will be concluded that a "potential risk" exists if significant toxicity is observed in the 
toxicity tests, and/or significant impacts are observed in the benthic community structure. 

2.3.1 PAHs 

Polynuclear aromatic hydrocarbons (a component of the Base, Neutral, and Acid [BNAs] 
extractables analysis) consist of hydrogen and carbon in the form of two or more fused 
benzene rings. There are numerous PAH compounds, each differing in the number and 
arrangement of benzene rings. The low molecular weight PAHs (2-3 rings) tend to be 
more acutely toxic, while higher molecular weight compounds (4-7 rings) tend to be 
carcinogenic, teratogenic, or mutagenic to a number of receptors (Eisler 1987). 

In general, PAHs show little tendency to biomagnify in food chains despite their high lipid 
solubility. This is thought to be because most organisms rapidly metabolize and excrete 
PAH compounds. Where assimilation of ingested PAHs has been demonstrated, 
metabolism and excretion were rapid (Neff 1982a,b). 

The toxicity associated with PAHs may not be due to the initial compound, but rather to 
metabolized intermediates. The majority of the enzymatic activity associated with the 
metabolism of PAH compounds takes place in the liver (Fourman 1989). The first step in 
the metabolic process is the oxidation of PAHs by cytochrome P 450 enzyme systems. The 
metabolic by-products go through a series of reactions, ultimately forming diol-epoxides 
and phenol-oxides, which are believed to be carcinogenic intermediates of PAHs (Stein et 
al. 1990). These compounds have the ability to form DNA adducts by covalently bonding 
with genetic material. 

In a study to establish safe levels of PAH compounds for fish, levels as low as 1.0 mg/kg 
total sediment PAHs increased mixed-function oxygenase levels and fat content of the liver 
(Payne et al. 1988). Many PAHs have been shown to adversely affect host tumoricidal 
activities, resulting in tumor formation. Varanasi et al. (1989) found that fish collected 
from locations with total sediment PAHs as high as 8.7 mg/kg, had significantly greater 
incidence of DNA adducts than fish collected from relatively uncontaminated 
environments. The formation of such adducts is a precursor to the formation of tumors. 
Martin (1980) found that ingestion of PAH-contaminated food at a rate of 30 mg/kg body 
weight (BW)/day of benzo(a)pyrene for nine days caused 100 percent mortality to channel 
catfish (Ictalurus punctatus) fingerlings. Lower doses (3 mg/kg BW/day) were observed 
to cause 88 percent mortality in 14 days. Most fish exhibited "spiraling" behavior before 
death. 
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PAHs are also potent immunotoxic compounds, suppressing humoral and cell-mediated 
immune response. It appears that PAH compounds that are carcinogenic are also 
immunosuppressive (Peakall 1993). In most situations where environmental PAH 
pollution is observed, the PAHs are present in complex mixtures that vary from one 
sampling site to the next. Consequently, understanding the toxicity of PAHs is extremely 
difficult under normal field conditions. 

2 .4 Assessment Endpoints 

Assessment endpoints are defined as an explicit expression of the environmental value that is to be 
protected. The function of the assessment endpoints is to clearly communicate what is being 
evaluated in the risk assessment and thereby focus the risk assessment efforts Within this ecological 
risk assessment, four assessment endpoints were identified. It should be noted that these four 
endpoints may not represent an exhaustive compilation of appropriate assessment endpoints for any 
future ecological risk evaluations. In addition, site specific data were not generated in this 
investigation such that two of the identified assessment endpoints could not be evaluated at this time. 
This ecological risk assessment focuses on the aquatic (tidal flat) portion of the site. A variety of 
organisms may utilize the site for feeding, reproduction, and as a refuge from predators. The 
following four assessment endpoints were identified for the aquatic portion of the Quanta Resources 
Site. 

2.4.1 Assessment Endpoint No. 1: Viable Tidal Flat Community Structure and Tidal Flat 
Community Functioning 

The functioning of a tidal flat has a direct impact on the health of the entire ecosystem 
associated with the tidal flat. The tidal flat provides exclusive habitat and refuge for many 
species. Small fish move into the shallows as a refuge from predatory fish. Tidal falts 
function as nurseries for estuarine organisms, provide food and refuge from predators, and 
play an important role in energy flow, nutrient cycling, and organic matter processing. 
Biota utilizing the tidal flat often rely extensively on the resources (i.e., forage) available 
during high tide when fish move to the tidal flat to feed on the resident community. At low 
tide, birds and some mammals move onto the tidal flat to feed. 

Alteration of the community structure can result in a loss of forage species which can result 
in a loss ofthe functionality of the system in supporting the growth and development of 
other members of the tidal flat community. For example, if large invertebrates are absent 
from the tidal flat, there may be effectively no food for foraging birds at low tide or larger 
fishes at high tide. 

2.4.2 Assessment Endpoint No. 2: Tidal Flat Nursery and Refuge Functioning 

Tidal flats function as nursery and refuge areas for small and developing aquatic organisms. 
These organisms may include developing and growing fishes and young fishes migrating 
to coastal bays. In addition, many other young and developing organisms utilize tidal flats 
for refuge or protection from predators or avoidance of adverse environmental conditions 
(i.e., moving into quite waters to rest). Examples of species in the Hudson River system 
which use tidal flats for their nursery function and as a migration pathway are American 
shad (Alosa sapidissima), striped bass (Morone saxatilis), and blue crabs (Callinectes 
sapidus). 
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2.4.3 Assessment Endpoint No. 3: Viable piscivorus bird community 

Piscivorus birds are upper trophic level organisms that feed primarily on fish and 
invertebrates. This assessment endpoint focuses on those avian species which would utilize 
the tidal flat for feeding, and are important in the maintenance of a balanced ecosystem and 
in the nutrient and energy cycles between aquatic and terrestrial systems. Since nutrients 
and energy are limiting factors in the production of an ecosystem, the transfer of energy 
from an aquatic to a terrestrial system is essential. 

Piscivorus birds are upper trophic level predators, and would be susceptible to exposure to 
contaminants which bioaccumulate in prey organisms. Fish have been shown to 
accumulate contaminants that are present in aquatic ecosystems. Therefore, birds that 
consume fish have the potential for exposure and accumulation of large concentrations of 
contaminants in their tissues. 

2.4.4 Assessment Endpoint No. 4: Viable Omnivorous Mammal Community 

Omnivorous mammals are important members of a balanced ecosystem. They play a role 
in the regulation of fish populations, and remove sick or dying animals thereby limiting the 
spread of diseases to other organisms. Foraging behavior of omnivorous mammals 
represent a pathway by which nutrients and energy are transferred from aquatic to 
terrestrial ecosystems. 

In many urban and/or suburban ecosystems, these organisms typically represent upper 
trophic levels and therefore, for contaminants that biomagnify, would be receiving the 
greatest doses of contaminants from their forage. Fish have been shown to accumulate 
contaminants that are present in aquatic ecosystems. Therefore, mammals that consume 
fish have the potential for exposure and accumulation of large concentrations of 
contaminants in their tissues. 

2.5 Testable Hypotheses 

The testable hypotheses are specific risk questions that are based on the assessment endpoints. Based 
on the mechanism of contaminant toxicity, the number of exposure pathways that may exist for an 
assessment endpoint, or other factors, there may be more than one question for each assessment 
endpoint. 

2.5.1 Assessment Endpoint No. 1: Viable Tidal Flat Community Structure and Tidal Flat 
Community Functioning 

Are levels of site contaminants in sediment sufficient to cause adverse alterations to the 
structure and/or function of the tidal flat community? 

2.5.2 Assessment Endpoint No. 2: Tidal Flat Nursery and Refuge Functioning 

Are levels of site contaminants in sediment sufficient to cause adverse alterations to the 
nursery/refuge function of the tidal flat including migrations pathways for fish? 

2.5.3 Assessment Endpoint 3: Viable Piscivorus Bird Community 

Are levels of site contaminants in sediment sufficient to cause adverse toxic effects or 
reproductive impairment to piscivorus bird species utilizing the tidal flat? 
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2.5.4 Assessment Endpoint 4:. Viable Omnivorous Mammal Community 

Are levels of site contaminants in sediment sufficient to cause adverse toxic effects or 
reproductive impairment to omnivorous mammal species utilizing the tidal flat? 

2.6 Measurement Endpoints 

Measurement endpoints are quantifiable ecological characteristics that arc related to the valued 
characteristics selected as assessment endpoints. Measurement endpoints should be linked to the 
assessment endpoints by the mechanism of toxicity and the route of exposure. Measurement 
endpoints are used to derive a quantitative estimate of potential effects, and to form a basis for 
extrapolation to the assessment endpoints. 

Measurement endpoints were selected on the basis of the presence of receptors on the site, the 
presence of a complete exposure pathway, and the sensitivity of the receptor to the contaminants. 
The following measurement endpoints were selected to represent exposure pathways and assessment 
endpoints identified for the site. 

2.6.1 Measurement Endpoints for Assessment Endpoint 1 

Viable Tidal Flat Community Structure and Tidal Flat Community Functioning To 
evaluate the tidal flat community structure and functioning a benthic invertebrate survey, 
a 14-day solid-phase toxicity test using the amphipod (Leptocheirus plumulosus), and a 7-

. day solid phase flow through toxicity test using the silverside minnow (Menidia beryllina) 
were conducted. The benthic survey indicates the number of individuals and diversity of 
the benthic community and identifies functional groups which are present. Toxicity tests 
provide information on the direct toxicity of sediment to representative vertebrate and 
invertebrate species. Details of the test design and implementation may be found in 
Appendix B. 

2.6.2 Measurement Endpoints for Assessment Endpoint 2 

Tidal Flat Nurserv and Refiige Functioning To evaluate the fish and shellfish 
nursery/refuge function of the tidal flat, including migration pathways for fish, a benthic 
invertebrate survey, a 14-day solid-phase toxicity test using the amphipod (L. plumulosus), 
and a 7-day solid phase flow through toxicity test using the silverside minnow (hi. 
beryllina) were conducted. The benthic survey indicates the number of individuals and 
diversity of the benthic community and identifies functional groups which are present. 
Toxicity tests provide information on the direct toxicity of sediment to representative 
vertebrate and invertebrate species. 

2.6.3 Measurement Endpoint for Assessment Endpoint 3 

Viable Piscivorus Bird Community Evaluations could not be preformed because resident 
organisms were not available for collection and residue analysis of site contaminants. 

2.6.4 Measurement Endpoint for Assessment Endpoint 4 

Viable Omnivorous Mammal Community Evaluations could not be preformed because 
resident organisms were not available for collection and residue analysis of site 
contaminants. 
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2 .7 Conceptual Model 

The conceptual model uses contaminant and habitat characteristics to identify exposure pathways 
that will be evaluated by the selected measurement endpoints. For this risk assessment, the toxicity 
of contaminants in the sediment were evaluated using toxicity tests and a benthic invertebrate 
evaluation. Terrestrial and aquatic receptor species may be exposed by feeding on organisms that 
have accumulated contaminants in their tissues, or being directly exposed to sediment. Higher 
trophic level receptors may also be exposed via incidental ingestion of sediment and water. The 
following pathways will be evaluated in this risk assessment: 

I. Tidal flat 

a) Direct contact with sediment 
b) Direct contact with water 
c) Ingestion of tidal flat biota 
d) Incidental ingestion of sediment 
e) Incidental ingestion of water 

II. Tidal flat used as a nursery/refuge 

a) Direct contact with sediment 
b) Direct contact with water 
c) Ingestion of tidal flat biota 
d) Incidental ingestion of sediment 
e) Incidental ingestion of water 

III. Piscivorus bird 

a) Ingestion of fish 
b) Incidental ingestion of sediment 
c) Incidental ingestion of water 

IV. Omnivorous mammal 

a) Ingestion of fish/shellfish 
b) Incidental ingestion of sediment 
c) Incidental ingestion of water 

3.0 ASSUMPTIONS 

The following assumptions were made to conduct this study: 

Food chain exposure models were not calculated for piscivorus birds and omnivorous mammals 
because resident organisms were not available for collection and residue analysis. It was assumed, 
since they would be exposed to site sediments that these receptors were at risk if significant adverse 
effects were noted in the toxicity evaluations and/or the benthic community survey. 

Although food chain exposure models were not calculated, contaminants were assumed to be 100 
percent bioavailable to organisms utilizing the tidal flat. 
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4.0 METHODS 

4.1 Site Reconnaissance 

A site reconnaissance was conducted on 16 March, 2000. Tidal amplitude was evaluated, and areas 
with visible contamination were identified. During the site visit, sediment was collected and placed 
into a 2- gallon bucket and allowed to settle. The supernatant was decanted into a container and 
brought back to the Response, Engineering, and Analytical Contract (REAC) Biology Laboratory. 
Using a hydrometer, the salinity of the supernatant was measured to assure that the organisms used 
in the toxicity tests would be acclimated to the site specific salinity. 

4.2 Sediment Sampling 

Sediment samples were collected in accordance with ERTC/REAC Standard Operating Procedure 
(SOP) #2016 Sediment Sampling. To minimize disturbance of sediment and as a safety precaution, 
sheets of plywood were placed on the sediment surface before walking to the sampling locations 
during low tide. Samples were collected with a decontaminated stainless steel trowel and placed in 
a stainless steel bucket. The samples were thoroughly homogenized, and aliquots for chemical 
analyses and toxicity testing were removed and placed directly into labeled containers. Sample 
aliquots submitted for Volatile Organic Compound (VOC) analysis were removed from the bucket 
prior to homogenization. 

Sediment was collected from six locations within the intertidal zone (Figure 1). At two of these 
locations (Locations 2 and 4), samples were collected from both the surface and sub-surface for a 
total of eight samples. Sub-surface samples were collected at a depth of approximately six to twelve 
inches after the collocated surface sample was collected. Four of the sampling locations were located 
in the center ofthe tidal flat, along a transect extending in an easterly direction perpendicular to the 
river, with the eastern location situated on the eastern side of fhe boom. The remaining two locations 
(Locations 1 and 3) were along the northern and southern boundaries of the site in the vicinity of 
apparent discharge points. Surface and sub-surface samples were numbered according to where thev 
were collected with the sub-surface sample numbers followed by "Sub"(e.g. 2 & 2-Sub). Similarities 
between sample locations were evaluated by a principal components analysis of total PAHs. TOC, 
and sediment grain size distribution. 

Sediment samples were analyzed for BNAs, VOCs, Target Analyte List (TAL) Metals, 
Pesticides/Polychlorinated Biphenyls (Pest/PCBs), Oil Characterization, Total Organic Carbon 
(TOC), and grain size. ~ 

4.3 Benthic Macroinvertebrate Collection and Processing 

The benthic macroinvertebrate community was sampled at the sample locations described previously. 
Protocol appropriate to the habitat encountered was used as described in: EPA 841 -B-99-002, Rapid 
Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition ; EPA/444/4-89-001, Rapid Bioassessment for Use 
in Streams and Rivers; EPA/600/4-90/030, Macroinvertebrate Field and Laboratory Methods for 
Evaluating the Biological Integrity of Surface Waters; andEPA 670/4-73-001, Field and Laboratory 
Methods for Measuring the Quality of Surface Waters and Effluents. 

Sediment samples for benthic community analysis were collected using acetate sleeves 7.6 
centimeters (cm) wide, and 15 cm in length. Six replicate samples were collected from each location 
to determine the spatial variability of the community. Samples were collected by pushing the core 
into the sediment, gently rotating the core to shear off the sediment, and then slowly withdrawing 

LM\133\fr0133 7 



the core from the sediment. If the sediment did not remain in the acetate sleeve, a plastic cap or 
gloved hand was placed on the top of the sleeve. The sleeve was pulled out of the sediment while 
the suction, maintained by the plastic cap or hand, held the sediment in place. Once collected, 
samples were placed in a 0.5 millimeter (mm) mesh sieve. The sieve was gently agitated to allow 
finer silt and clay particles to pass through. The remaining material was placed into a labeled 
sample jar, and preserved in a ten percent formalin solution. Upon receipt at the laboratory, rose 
bengal stain was added to each of the samples to facilitate sorting, and the samples were allowed to 
stand for at least 24 hours. Samples were then transferred into a 70 percent isopropyl alcohol 
solution until they were sorted. 

To sort the benthic macroinvertebrates, the samples were rinsed in clean water and all organisms 
were picked from the debris. Organisms were identified to the lowest practical taxonomic level, 
enumerated, and recorded in a log book. Capitellid polychaetes were identified to the family level 
because ofthe complications and uncertainty associated with identification to lower taxonomic levels 
(Fredette 1982; Grassle et al. 1987; Warren 1991) Oligochaetes were not identified below the class 
level because of the amount of time and effort required for lower taxonomic levels. Furthermore, 
studies have shown that identification of benthic macroinvertebrates to the family level may be 
sufficient for community assessment (Warwick 1988a,b; Gray et al. 1990; Ferraro and Cole 1990; 
Somerfield and Clark 1995; Drake et al. 1999). Benthic macroinvertebrate community structure was 
evaluated utilizing several community measures including community composition, number of taxa, 
number of individuals, the Shannon-Weiner diversity index (Shannon and Weaver 1963), and 
Pielou'S evenness index (Pielou 1966). Similarities in benthic macroinvertebrate assemblages 
between replicates and between locations were evaluated by performing a cluster analysis on 
standardized data using average linkage (SAS Users Guide 1990). 

4.4 Toxicity Test Evaluations 

4.4.1 Leptocheirus plumulosus 

The toxicity of sediment to invertebrates was evaluated using a modified version (14-day) 
of the standard 10-day, acute test using the amphipod, L. plumulosus (ASTM 1999). L. 
plumulosus is a representative estuarine benthic macroinvertebrate for the area. Prior to 
initiation of the 14-day test, a series of 96-hour screening assays was performed to 
determine whether a series of dilutions would be required to assess toxicity. Sediment from 
two locations was diluted to 1 percent, 10 percent, 50 percent, and 100 percent site 
sediment using clean control sediment. Test endpoints included survival, growth, and 
reburial (Appendix B). 

4.4.2 Menidia beryllina 

The toxicity of sediment to fish was evaluated using a modified version of a 7-day, solid 
phase, flow through toxicity test with the silverside minnow, M. beryllina (U.S. EPA 1991, 
Klemm 1994). Although M. beryllina are not considered to be benthic fish, they were used 
as a representative estuarine fish. Fish were exposed to flowing laboratory salt water, over 
a layer of site sediment. Test endpoints included survival and growth (Appendix B). 

4.5 Sampling Equipment Decontamination 

The sampling equipment was decontaminated prior and subsequent to sampling each station per 
ERTC/REAC SOP #2006, Sampling Equipment Decontamination. Thc following numerical 
sequence was used: 
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J_ physical removal 
•2. nonphosphate detergent wash 
_3_ potable water rinse 
_4_ 10% nitric acid rinse 
_5_ distilled water rinse 
_6_ acetone rinse 
_7_ distilled water rinse 
_8_ air dry 

4.6 Sample Documentation and Packaging 
Sample documentation was completed per the following ERTC/REAC SOPs: 

ERTC/REAC SOP #2002, Sample Documentation 
ERTC/REAC SOP #4005, Chain of Custody Procedures 

Sample packaging and shipment were conducted in accordance with the following ERTC/REAC 
SOP: 

ERTC/REAC SOP #2004, Sample Packaging and Shipment 

5.0 RESULTS AMD DISCUSSION 

Physical and chemical analysis of sediment samples were conducted at the ERTC/REAC Laboratory in 
Edison, NJ or at the GPL Laboratory in Gaitersburg, Maryland. Toxicity evaluations were conducted at 
Toxikon Corporation in Jupiter, Florida. Physical and chemical results are presented in Appendices C, D, 
and E. Toxicity evaluation reports are presented in Appendix B. 

5.1 Results of the Physical and Chemical Analysis of Sediment 

5.1.1 Base, Neutral, and Acid Extractable Compounds 

Sediment samples collected from site were analyzed for BNAs (Table 1) . A total of twenty-
three BNA compounds were detected in the study area. Location 1 (including the 
duplicate) had the highest concentrations of all BNA compounds with the exception of di-n-
butylphthalate at Location 4 where it was detected at the highest concentration. At several 
locations, many ofthe BNAs were not detected at their respective detection limits with the 
exception of Location 1 which only had two BNAs (4-methylphenol; diethylphthalate) 
below their detection limit. The highest concentration of any BNA detected was 
naphthalene at Location 1, where a concentration of 110,000 ug/kg was detected (270,000 
ug/kg in the duplicate sample). Concentrations of naphthalene at other locations were 
either not detected or below their respective detection limits. 

In most instances, the concentrations of BNAs detected decreased as the distance from 
Location 1 and the bulkhead increased. This suggests that there is a current and active 
release ofthe above mentioned compounds onto the tidal flat in close proximity to Location 
1 These compounds are then dispersed via tide and/or are eventually biodegraded with 
increased distance from Location 1 and the bulkhead. 
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5.1.2 Volatile Organic Compounds 

Sediment samples collected from site were analyzed for VOCs (Table 2). Concentrations 
of naphthalene ranged from 31,000 ug/kg at Location 1 (duplicate) to non-detect at 
Locations 4-Sub, 5, and 6. At location 2, p-isopropyltoluene was detected at a 
concentration of 74 ug/kg, and was not detected in any other sample. Acetone was detected 
in seven samples, but was also detected in the soil and methanol blanks. 2-butanone ranged 
from 110 ug/kg at Location 4 to non-detect at Location 1. 

As expected, Location 1 had the highest concentrations of naphthalene mimicking the 
results of the BNA analysis. Although significantly lower than the BNA results (due to a 
different extraction procedure), concentrations of naphthalene were detected at other 
locations along the bulkhead, and were not detected at Locations 5 and 6. This suggests that 
there is a current and active release of the above mentioned compounds onto the tidal flat 
in close proximity to Location 1. These compounds are then dispersed via tide and/or are 
eventually biodegraded with increased distance from Location 1 and the bulkhead. 

5.1.3 Pesticides/Polychlorinated Biphenyls 

Sediment samples collected from site were analyzed for pesticides/PCBs (Table 3). 
Endosulfan II was detected at Location 1 (duplicate) at a concentration of 9.7 ug/kg, and 
was not detected in any other sample. Concentrations of Endosulfan sulfate ranged from 
31 ug/kg (Location 1 duplicate) to non-detect (Locations 4, 5, and 6). 4, 4'-DDT 
concentrations ranged from 28 ug/kg (Location 1) to non-detect (Locations 2, 3, 4-Sub, 5, 
and 6). Concentrations of gamma-Chlordane ranged from 79 ug/kg (Location 1) to non-
detect (Location 6), but was detected at all other locations at concentrations above its 
respective detection limit. No other pesticides or PCBs were detected in any other sample. 
Complete analytical reports for pesticides/PCBs analysis are presented in Appendix C. 

In general, Location 1 had the highest concentrations of any pesticide detected. It is also 
observed that concentrations of pesticides detected at other locations decreased as the 
distance from Location 1 and the bulkhead increased. This suggests that there is a current 
and active release of the above mentioned compounds onto the tidal flat in close proximity 
to Location 1. 

5.1.4 Oil Characterization 

Sediment samples collected from site were subjected to oil characterization which included 
the determination of Total Petroleum Hydrocarbons (TPH) (Table 4). Concentrations of 
TPH ranged from 3,000 mg/kg at Location 1 to 570 mg/kg at Location 6. The results 
indicate that Location 1 was contaminated with "fresh" coal tar meaning it exhibited no 
signs of weathering. This is based on the presence of lighter PAH compounds (e.g., 
naphthalenes; fluorenes; dibenzothiophenes) detected that would have normally been 
quickly lost through evaporation. All other sample locations exhibited lower concentrations 
of PAHs which was probably due to natural biodegradation or evaporative weathering of 
the coal tar, and their proximity to the suspected point of discharge (Location 1). The most 
severe weathering of PAH compounds occurred at the two furthest locations from the 
bulkhead at Locations 5 and 6. Here, the lighter PAHs were detected below their respected 
detection limits, and all of the heavier PAHs were detected at low concentrations. All 
samples except from Location 1 were identified as biodegraded coal tar substances. 
Complete analytical reports for Oil Characterization analysis are presented in Appendix D. 
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As expected, the concentration of coal tar and PAHs associated either through it s 
composition or weathering decreased as the distance from the bulkhead and Location 1 
increased. This suggests that there is a current and active release of the above mentioned 
compounds onto the tidal flat in close proximity to Location 1. These compounds are then 
dispersed via tide and/or are eventually biodegraded with increased distance from Location 
1 and the bulkhead. 

5.1.5 Target Analyte List Metals 

Sediment samples collected from site were analyzed for TAL metals (Table 5). Every TAL 
metal was detected in at least one sediment sample with the exceptions of selenium and 
thallium which were not detected in any sample. Similar to the organic contamination, but 
to a much lesser degree, metals were detected at higher concentrations at Location 1. with 
lower concentrations at Locations 5 and 6. Complete analytical reports for TAL metal 
analysis are presented in Appendix C. 

As in the above mentioned compounds, the trend of a decrease in the concentrations of 
contaminants decrease with an increasing distance from Location 1 and the bulkhead is 
clearly demonstrated when comparing the data. 

5.1.6 Total Organic Carbon and Grain Size 

Sediment samples collected from the site were analyzed for TOC and grain size (Table 6). 
The TOC ranged from 11,000 mg/kg at Location 2 to 22,000 mg/kg at Location 1. 
Complete TOC results can be found in Appendix B. 

The grain size distribution was similar at all locations. The samples consisted of silt 
(greater than 71 percent). Percentages of clay ranged from 10.82 percent to 25.48 percent, 
and sand ranged from 0.41 percent to 3.46 percent. Complete grain size results are 
presented in Appendix E. 

5 .2 Comparison of Results to Sediment Screening Guidelines 

The NJDEP has established guidelines for the evaluation of sediment quality to be used in the 
ecological risk assessment process associated with contaminated sites under the jurisdiction ofthe 
Site Remediation Program (NJ DEP 1989). The guidelines were developed by the NJ DEP using the 
references cited in NJ.A.C. 7;26E-3.11 and are used to conduct screening level ecological risk 
assessments. The guidelines for metals, VOCs, BNAs, PCBs. and pesticides are summarized in 
Tables 7, 8, 9, and 10, respectively. Currently there are no sediment screening values for total 
petroleum hydrocarbons. 

The guidelines are presented as effects range-low (ER-L) and effects range-medium (ER-M) values 
(Long et al. 1995). The ER-L represents a concentration at which adverse benthic impacts are found 
in approximately 10 percent of the studies evaluated. Water column species and wildlife are also at 
potential risk via biomagnification (food chain toxicity) if site-related concentrations of PCBs, 
organochlorine pesticides, or mercury in sediment are at or above the ER-L. Other known 
biomagnifers without NOAA screening numbers (dioxins, furans, other chlorinated organics, and 
selenium) warrant case-by-case evaluation. The ER-M is not a baseline ecological evaluation 
screening value, however contamination greater than the ER-M value indicates adverse benthic 
impacts in more than 50 percent of studies evaluated. A concentration between the ER-L and ER-M 
therefore indicates an expected impact frequency between 10 and 50 percent 
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Guidelines for metals and organic compounds were compared to the values detected in sediment 
collected from the site. Occurrences in excess of the guidelines were flagged and suggest that the 
site represents a potential ecological risk. 

5.2.1 Base, Neutral, and Acid Extractable Compounds 

The concentrations of all BNAs for which guidelines exist were in excess of the ER-L 
values at all sample locations where the compound was detected (Table 11) The 
concentrations of most BNAs for which guidelines exist were in excess of the ER-M values 
at sample Locations 1, 2, 2-Sub, 3, and 4 (Table 12). 

5.2.2 Volatile Organic Compounds 

No NJ DEP guidelines exist for VOCs detected in the sediment collected from the Quanta 
Resources Site. 

5.2.3 Pesticides/Polychlorinated Biphenyls 

The concentrations of DDT and chlordane were in excess of the ER-L values at all sample 
locations where these pesticides were detected (Table 13). The concentrations were less 
than the ER-M values at all locations. 

5.2.4 Target Analyte List Metals 

The concentrations of arsenic, copper, lead, mercury, nickel, silver, and zinc were in excess 
of the ER-L values at all sample locations (Table 14). The concentration of cadmium was 
in excess of the ER-L values at Locations 1 and 2-Sub. The concentrations of mercury was 
in excess of the ER-M values at all sample locations (Table 15). The concentration of silver 
was in excess of the ER-M values at location 1, 2-Sub, and 4-Sub. 

5 .3 Results of the Solid Phase Toxicity Evaluations 

Leptocheirus plumulosus: Sediment from six of the eight sample locations (Locations 2, 2-Sub, 4, 
4-Sub, 5, and 6) exhibited no significant adverse effect on the survival of L. plumulosus. 

There was a significant reduction in survival of L. plumulosus exposed to sediment from sample 
Location 1 and Location^, as compared to the laboratory control. Sediment from Location 3 was 
tested as whole sediment, while sediment from Location 1 was diluted with clean control sediment 
to concentrations of 1 percent, 10 percent, 50 percent, and 100 percent site sediment. 

A sediment dilution series was utilized based on the results of a 96 hour range finding screen. 
Screens were performed at the U.S. EPA/ERTC's request, since the appearance and odor associated 
with two of the eight sediment samples (Location 1 and Location 2) indicated a high probability of 
organism mortality. The results of the screen performed for sediment from Location 2 did not 
indicate toxicity after 96 hours. However, the results of the screen performed for Location 1 
indicated that L. plumulosus would probably not survive in whole sediment for 14 days. Therefore, 
the sediment from Location 1 was diluted with clean control sediment prior to performance of the 
definitive 14-day test. 

The dilution series of sediment from Location 1 was used to determine approximately how toxic the 
contaminants are. If only whole sediment was tested, and all of the exposed organisms died, it would 
be obvious that the sediment was toxic. However, the concentration of contaminants that would 
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cause toxic effects would not be known. By diluting the sediment into a series of concentrations, it 
was possible to derive an approximate lethal concentration (LCM) at which half of the exposed 
organisms could be expected to die. The LC50 to L. plumulosus for sediment from Location 1 was 
determined to be approximately 17 percent sediment (see Appendix B for statistical analysis). 

The results of L. plumulosus 14-day survival are summarized in Table 16. The full report of toxicity 
testing can be found in Appendix B. 

Growth of test organisms is a sensitive sub-lethal endpoint. If a sample is not acutely toxic, it may 
still cause adverse effects over the long term. L. plumulosus growth (measured as dry weight) was 
significantly lower in the organisms exposed to all of the site sediments than in those exposed to the 
control sediment. Since there was significant mortality observed in the sediment from Location 3, 
and in the 100 percent, 50 percent, and 10 percent concentrations of sediment from Location 1. these 
exposures were not analyzed for adverse effects in growth (i.e., when a sediment is acutely toxic, its 
effects on growth are largely irrelevant). 

The results of I . plumulosus 14-day growth are summarized in Table 16. The full report of toxicity 
testing can be found in Appendix B. 

Amphipod's ability to rebury themselves after being removed from the sediment is also a sensitive 
sub-lethal endpoint. If an amphipod cannot rebury itself, it is easy prey for fish or other predators. 
After the 14 day exposure period, all exposed L. plumulosus were removed from the test sediment, 
and placed into a container with clean water and clean control sediment to determine reburial. 
Percent reburial of test organisms that had been exposed to sediment from Location 2-Sub was 
significantly lower than percent reburial of the control organisms. Though reburial was also 
significantly impaired in organisms exposed to sediment from Location 3, this sediment had already 
been shown to be acutely toxic, and reburial was not a concern. 

The results of L. plumulosus reburial are summarized in Table 16. The full report of toxicity testing 
can be found in Appendix B. 

An upstream "clean" reference area was not available for these assays, due to the urban/industrial 
land use surrounding the site. However, sediment was obtained by the laboratory from a "clean" 
collection site (Middletown, RI) and was used as a laboratory control. 

Menidia beryllina: Sediment from seven of the eight sampling locations (Locations 2, 2-Sub, 3, 4, 
4 subsurface, 5, and 6) exhibited no adverse effect on the survival of M. beryllina. 

There was a significant reduction in survival of test organisms exposed to sediment from Location 
1 as compared to the control sediment. All of the test organisms exposed to sediment from Location 
1 were dead prior to test termination. 

Growth (measured as dry weight) of M. beryllina exposed to sediment from Location 4 subsurface 
was significantly lower than growth observed in the control sediment. Location 1 was not included 
in the growth analysis because of significant mortality. 

An upstream "clean" reference area was not available for these assays, due to the urban/industrial 
land use surrounding the site. However, sediment was obtained by the laboratory from a "clean" 
collection site (Middletown, RI) and was used as a laboratory control. 

The results of the M. beryllina 7-day survival and growth toxicity test are summarized in Table 16. 
The full report of toxicity testing can be found in Appendix B. 
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5 .4 Results of the Benthic Macroinvertebrate Survey 

A benthic macroinvertebrate survey of the site was conducted to assess community condition (Table 
17). A total of 14 taxa were collected consisting primarily of nemerteans. oligochaetes, polychaetes. 
amphipods, isopods, and bivalves. Nematodes and copepods were also collected. However, these 
organisms are generally considered to be meiofauna, and the few specimens collected were not 
considered to be representative of actual abundances at the site. Therefore, nematodes and copepods 
were eliminated from further analysis. The number of taxa in the study area ranged from six at 
Location 3 to twelve at Location 5. Shifts in the number of taxa collected were the result of a loss 
of the rare or infrequently collected taxa. The numerically dominant taxa were typically collected 
from every location in the study area. Taxa collected frequently and in high numbers consisted 
primarily of oligochaete worms and some polychaete worms. 

The largest number of taxa collected were polychaetous annelids, with eight polychaete species total. 
Oligochaetes numerically dominated the samples, accounting for 82 .4 to 94 .4 percent of organisms 
collected. Other taxa were collected relatively infrequently and in small numbers. After annelids, 
bivalves and arthropods were second in terms of numerical dominance, each accounting for 0.07 to 
2.6 percent of the total numbers of individuals collected from each location. These were followed 
by nemerteans, which accounted for 0 to 4.3 percent of total numbers of individuals collected from 
each location. All species collected were typical of both disturbed and undisturbed Mid-Atlantic 
estuarine environments (e.g. Dean and Haskin 1964; Boesch 1973; Watling 1975; McCall 1978; 
Zajac and Witlatch 1982; Franz and Harris 1988; Steimle and Caracciolo-Ward 1989). 

Lower diversity is generally an indication of impacted conditions. The Shannon-Weiner diversity 
index (Shannon and Weaver 1963), which measures the number of individuals of each species with 
respect to total individuals at a Location, ranged from 0.304 at Location 4 to 0.827 at location 5. 
This was substantially lower than the mean diversity of 2.3 for New York Harbor (Adams et al 
1998). Locations 5 and 6, which were furthest from the bulkhead had the highest diversity, 
indicating a lower degree of dominance by one or two species. Locations 1,2.3 and 4 had relatively 
low diversity. Diversity at the latter locations was half that at locations 5 and 6, and indicated a 
higher degree of dominance. The Shannon-Weiner diversity index should be interpreted with 
caution, because the same index value can be obtained for low abundances and numbers of species 
as well as high abundances and numbers of species. However, the former would be more 
characteristic of impacted conditions. 

Pielou's species evenness index (Pielou 1966) at the site ranged from 0.030 at Location 4 to 0.081 
at Location 6. Overall, evenness in the distribution of individuals among species was low at the site. 
However, evenness was greatest at Locations 5 and 6 and lowest at Locations 2 and 4, potentially 
indicated that environmental condition were more deteriorated at Locations 2 and 4. 

Macroinvertebrate abundances ranged from 153 individuals at Location 6 to 1385 individuals at 
Location 4. None of the samples had extremely high densities of organisms, therefore numbers of 
individuals in each core were not determined from subsamples. Highest organism abundances were 
observed at Locations 2 and 4 (1253 and 1385 individuals respectively). Lowest organism 
abundances were observed at Locations 1 and 6 (167 and 153 individuals respectively). Intermediate 
organism abundances were observed at Locations 3 and 5 (856 and 302 individuals respectively). 
Variations in the numbers of individuals collected between locations were controlled by oligochaetes. 
Organism densities at the Quanta Resources Site ranged from 33,730 organisms/m2 at Location 6 
to 305,335 organisms/m2 at Location 4. Densities at Locations 1,5, and 6 were comparable to those 
at other locations in New York Harbor, but those at Locations 2,3, and 4 were an order of magnitude 
higher (Adams et al. 1998). In cases of organic enrichment, which may be associated with petroleum 
hydrocarbon contamination, there will be an increase in abundances and/or biomass at moderate 
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levels of contamination, and a decrease in abundances and/or biomass associated with extreme 
impact (Pearson and Rosenberg 1978; Sanders et al. 1980). Benthic macroinvertebrate densities 
were, however, comparable to those throughout the Mid-Atlantic region (Orth et al. 1991). 

The community sampled at the Quanta Resources Site was mtertidal, and organism assemblages 
higher in the tidal zone are generally more stressed due to habitat. Therefore, community 
composition is different, consisting of more stress tolerant species. At the Quanta Resources Site, 
changes in the intertidal community due to tidal exposure were not observed for two reasons. First, 
the most inshore samples collected were along the bulkhead, which was located within several feet 
of the natural high tide line. Therefore, there was not a large difference in the amount of exposure 
between Locations 1, 2, and 3 and the deeper Locations 4, 5, and 6. Secondly, unlike sandier 
sediments, the pore water and temperature of the mud flat sediments is relatively constant, and tidal 
exposure does not have an excessively large effect on the benthic macroinvertebrate community. The 
community was actually very similar to subtidal communities. 

No samples for this study were collected from a comparable reference location. Therefore, in the 
absence of a suitable reference, assessment of community condition was determined based on 
previous studies. Conclusions are subjective, and are based on the large amount of supporting 
evidence from previous studies. 

Communities which have been affected by pollution often exhibit a decrease in numbers of taxa 
present, while the abundances of a few tolerant species increase (Word et al. 1977; Pearson and 
Rosenberg 1978). The numbers of taxa collected at the Quanta Resources Site were comparable to 
the numbers of taxa collected at other highly impacted locations in New York Harbor, such as 
Newark Bay and Jamaica Bay. In Newark Bay, the average number of species collected per 
Van Veen grab was 14.1, and the average number of species collected from Jamaica Bay was 17.7 
(Adams et al. 1998). The sampling device and habitat sampled were not truly comparable to those 
at the Quanta Resources Site. However, in the absence of more comparable data, it could be seen 
that numbers of taxa at Quanta Resources Site were similar to other impacted sites. Also, the 
community lacked equilibrium species, and was dominated entirely by opportunistic and pollution-
tolerant taxa (McCall 1977; Adams 1998). Opportunists are organisms which reproduce quickly to 
exploit an available resource, and reproduce in great numbers to establish a population. They have 
relatively short life cycles, and will die quicky either due to their short life cycle, exhaustion of 
resources, or pollution effects. Their populations persist, however, because they reproduce frequently 
(Sanders et al. 1980). The absence of equilibrium species in the samples, however, may be due in 
part to the small sample size and low occurrence of these organisms in the mud flat. Samples were 
dominated by oligochaetes, and changes in total abundances at each location were controlled by 
oligochaetes. This dominance by a single, opportunistic, pollution-tolerant species is typical of 
impacted communities. 

Disturbed benthic macroinvertebrate communities generally consist of small, sedentary, 
opportunistic species, which are mostly shallow-dwelling deposit-feeders which inhabit the sediment 
(McCall 1977; Pearson and Rosenberg 1978; Word 1979). None ofthe organisms collected were 
relatively large, either because of their naturally small size or because there were no older organisms 
in the populations. The community was dominated by surface-dwelling organisms, most of which 
were deposit-feeders (Word 1980), with the exception of the nemerteans Cyathura polita, and 
Neanthes succinea, which are omnivorous (Coe 1943; Burbanck 1962; Fauchald and Jumars 1979), 
and Eteone heteropoda, which is carnivorous (Fauchald and Jumars 1979). With the exception of 
N. succinea, Leitoscoloplos spp., nemerteans and C. polila, most organisms were also sedentary (Coe 
1943; Burbanck 1962; Fauchald and Jumars 1979; Word 1980). The opportunistic species included 
Streblospio benedicti, the Capitellids, and the oligochaetes (McCall 1977; Sanders et al. 1980). 
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All of the species collected are generally considered to be pollution-tolerant (Farell, unpublished). 
Leitoscoloplos spp. was the most sensitive organism in the community. However, the dominant 
organisms, the oligochaetes, are considered to be pollution tolerant (Adams 1998). 

Based on species and numbers of individuals collected at each location, a cluster analysis grouped 
Locations 6 and 3 together as being most similar, followed by grouping Locations 2 and 4. These 
two clusters were then combined , and then Location 1 was added in. Location 5 was the last 
location to be joined to the cluster, being the least similar to other locations. This was slightly 
different from the principal components analysis which grouped Locations 2, 4 and 6 together as 
being similar, but indicated that Location 3 was very dissimilar in the physical properties analyzed. 
Furthermore, the principal components analysis indicated that the physical properties at Location 
1 were the most dissimilar of all sample locations. In terms of species composition and abundances. 
Location 2 and 4 were very similar, followed by Location 3. They were also most similar in terms 
of total PAHs, although PAHs at Location 3 were higher. Location 5 was less similar in species 
composition and abundances, but was not much different from Locations 2, 4, and 3 in terms of 
physical properties. The least similar locations in terms of species composition and abundances, 
were Locations 1 and 6. Location 1 had the highest total PAHs, and Location 6 had the lowest 
PAHs. Both had similar numbers of oligochaetes, but Location 1 had more ampharetid polychaetes, 
and Location 6 had more capitellid polychaetes. It is not unusual for a cluster analysis to group 
assemblages which are highly similar, but not most similar, because once clusters are formed, they 
are not broken. However, none of the patterns of species distributions and abundances could be 
correlated with physical properties of the sample locations (Appendix F). 

Benthic macroinvertebrates serve as an important function for carbon transfer to higher trophic 
levels (Diaz and Schaffner 1990). Shallow-dwelling organisms which inhabit the sediment, such 
as those found at the Quanta Resources Site, are more available to benthic-feeding fish and 
invertebrates. When benthic macroinvertebrates accumulate contaminants in their tissues or contain 
contaminated sediment in their guts, contaminants can accumulate at higher trophic levels, or 
benthic-feeding organisms can become more exposed to contaminants through their food items 
(Gaston and Young 1992). 

Many benthic-feeding fish and invertebrates are generalists, and will feed on any available prey item. 
However, others are specialists, and when the diversity of potential prey items is low, resource 
availability may be low. This may cause some more motile species which use mud flats as a foraging 
ground or refuge to leave the area because the mud flat quality is low. 

Functional diversity of the benthic macroinvertebrate community can also affect contaminant 
availability (Diaz and Schaffner 1990). When the community is dominated by sub-surface deposit-
feeders, contaminants will become more stabilized. Sediments to which contaminants are bound 
become pelletized as they pass through the organisms' guts, and are then less susceptible to 
resuspension. The contaminants are also less susceptible to biodegradation. though. The cores of 
the sediment pellets are anaerobic, and most contaminant degradation processes are aerobic. Aerobic 
processes are also faster than anaerobic processes. Surface deposit-feeders tend to resuspend 
sediments and their associated contaminants, as their mode of feeding is to sweep or burrow through 
the sediment surface as they ingest sediments. The community on site is mostly a combination of 
surface and sub-surface deposit-feeders, but the numerically dominant organisms at the site are sub
surface deposit-feeders. Therefore, contaminants at the site are most likely being stabilized and are 
probably less susceptible to microbial degradation. 

In summary, the benthic macroinvertebrate community is impacted throughout the study area. All 
species collected are short lived shallow-dwelling organisms which is a indicator of impacted 
habitats. Most of these organisms are opportunists, and are relatively pollution tolerant. In addition, 
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there is a dominance of deposit feeders which is also characteristic of impacted environments. The 
dominant organism is a sub-surface deposit feeder which is most likely stabilizing contaminants at 
the site, making them less available for microbial degradation. Finally, the diversity of food items 
at the Quanta Resources Site is low, and there is a high risk that contaminants which accumulate in 
the benthic macroinvertebrates will be passed on to higher trophic levels. 

6.0 RISK CHARACTERIZATION 

6.1 Assessment Endpoint No. 1 - Viable Tidal Flat Community Structure and Tidal Flat Community 
Functioning 

Sediment samples were collected from site and evaluated using L. plumulosus toxicity tests. There 
was a significant negative impact in the percent survival of L. plumulosus exposed to Location 1 
sediment using the following dilutions to control sediment: 10 percent; 50 percent; and 100 percent 
and at Location 3 when compared to the laboratory control. Based on the dilution series using 
Location 1 sediment, an LC50 of approximately 17 percent was derived. The percent growth of L. 
plumulosus was significantly impacted following exposure to site sediments. The percent growth 
was less than the laboratory control at all locations. There was a significant impact in the percent 
reburial of test organisms exposed to site sediment from Location 3 and Location 2-Sub when 
compared to the laboratory control. Percent reburial analysis was not performed using 50 percent 
and 100 percent dilutions of Location 1 sediment because of significant mortality in test organisms. 
In general, all responses follow a trend with levels of COCs detected. 

Sediment samples were collected from site and evaluated usingM beryllina toxicity tests. There was 
a significant negative impact in the percent survival of M. beryllina exposed to Location 1 sediment 
when compared to the laboratory control sediment. Percent growth was significantly impacted in 
M. beryllina exposed to sediment from Location 4-Sub. In general, all responses follow a trend with 
levels of COCs detected. 

A benthic macroinvertebrate survey was conducted at the six sample locations within the tidal flat. 
The benthic macroinvertebrate community is impacted throughout the study area. All species 
collected are indicative of impacted environments. Finally, the diversity of food items in the study 
area is low, and there is a high risk that contaminants which accumulate in the macroinvertebrates 
will be passed on to higher trophic levels. 

6.2 Assessment Endpoint No! 2 - Tidal Flat Nursery and Refuge Functioning 

Sediment samples were collected from site and evaluated using L. plumulosus toxicity tests. There 
was a significant negative impact in the percent survival of L. plumulosus exposed to Location 1 
sediment using the following dilutions to control sediment: 10 percent; 50 percent; and 100 percent, 
and at Location 3 when compared to the laboratory control. Based on the dilution series using 
Location 1 sediment an LC50 of approximately 17 percent was derived. The percent growth of L. 
plumulosus was significantly impacted following exposure to site sediments. The percent growth 
was less than the laboratory control at all locations. There was a significant impact in the percent 
reburial of test organisms exposed to site sediment from Location 3 and Location 2-Sub when 
compared to the laboratory control. Percent reburial analysis was not performed using 50 percent 
and 100 percent dilutions of Location 1 sediment because of significant mortality in test organisms. 
In general, all responses follow a trend with levels of COCs detected. 
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Sediment samples were collected from site and evaluated usingM beryllina toxicity tests. There was 
a significant negative impact in the percent survival of M. beryllina exposed to Location 1 sediment 
when compared to the laboratory control sediment. Percent growth was significantly impacted in 
M. beryllina exposed to sediment from Location 4-Sub. In general, all responses follow a trend with 
levels of COCs detected. 

A benthic macroinvertebrate survey was conducted at the six sample locations within the tidal flat. 
The benthic macroinvertebrate community is impacted throughout the study area. All species 
collected are indicative of impacted environments. Finally, the diversity of food items in the study 
area is low, and there is a high risk that contaminants which accumulate in the macroinvertebrates 
will be passed on to higher trophic levels. 

6.3 Assessment Endpoint No. 3 - Viable Piscivorus Bird Community 

Food chain exposure models were not calculated because resident organisms were not available for 
collection and residue analysis. However, based on the conceptual model, piscivorus birds may be 
at risk to site contaminants based on the benthic macroinvertebrate survey, and observed toxicity 
in toxicity test organisms exposed to site sediments. 

6.4 Assessment Endpoint No. 4 - Viable Omnivorous Mammal Community 

Food chain exposure models were not calculated because resident organisms were not available for 
collection and residue analysis. However, based on the conceptual model omnivorous mammals may 
be at risk to site contaminants based on the benthic macroinvertebrate survey, and observed toxicity 
in toxicity test organisms exposed to site sediments. 

7.0 UNCERTAINTY 

There is inherent uncertainty within the risk assessment process, however, a knowledge of the cause and the 
nature of these uncertainties will allow the data to be used in the site management process. Sources of 
uncertainty fall into several areas including analytical and sampling design, assumptions, natural variability, 
error, and insufficient knowledge. An understanding of how each of these sources is addressed in the risk 
assessment is integral to the interpretation of the risk assessment. 

Error can be introduced by use of invalid assumptions in the conceptual model. Conservative assumptions 
were made in light of the uncertainty associated with the risk assessment process. This was done to minimize 
the possibility of concluding that no risk is present when a threat actually does exist (e.g., elimination of false 
negatives). 

Sediment and benthos samples were collected during low tide with no overlying water present. The result, 
is that collocated surface water samples were not collected, thus a comparison could not be made between 
concentrations of COCs in sediment and surface water. By not sampling surface water during high tide a 
clear representation of the concentrations of contaminants being dispersed into the water column by the 
mixing processes associated with tidal flats (e.g., tide; wind; and waves) cannot be made. Even if surface 
water was collected, this mixing effect is never consistent, and it would be difficult to get an accurate 
depiction ofthe concentration of contaminants being dispersed into the water column. In addition, the study 
area is surrounded by an urban-industrial landscape and any water samples collected could have potentially 
carried in other contaminants from those surrounding areas. 

The sampling and chemical analyses were conducted to support an ecological risk assessment. The analytical 
results were compared to the toxicological and ecological data and used to determine the concentration at 
which receptor species would be adversely impaired. The data were also used to develop a preliminary 
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concept of the distribution of contamination. The study design, including the selection of sampling locations, 
the number of samples, and the analytical parameters was based on site specific data and existing information. 
The former Quanta Resources facility was located adjacent to the study area, and it is unclear whether the 
migration of contaminants from the site to the tidal flat was caused by spill over from barges and/or leaking 
storage tanks in which the contaminants have migrated underground. It was assumed that the bulkhead and 
the area near Location 1 were the primary point of discharge onto the tidal flat and the deposition and 
concentration of contaminants decreased with increasing distance from the bulkhead. Existing information 
indicates that the distribution of contaminants follows this trend, however the small sample size collected in 
the current study coupled with the hydrology of the area suggests that concentrations in excess of the 
maximum detected in this study may exist. 

Uncertainty associated with the sediment toxicity evaluation includes extrapolation from laboratory to field, 
variability in test protocol, and differential species sensitivity. The laboratory studies used in this 
investigation evaluate contaminant effects on a single species, thereby making it difficult to extrapolate to the 
community or ecosystem level. In addition, field conditions and environmental factors often complicate the 
interpretation. Finally, although laboratory toxicity assessments allow test variables, such as exposure, to be 
controlled, standardized protocols are not universally followed. Endemic organisms may react differently to 
contaminants than surrogate test species and error may be introduced in cases where related species are 
substituted for the actual receptors. To reduce the uncertainty associated with these factors, surrogate species 
used in the toxicity tests are chosen to be representative of endemic species so that adverse effects observed 
in the laboratory can be directly extrapolated to the field as best as possible. 

Another source of uncertainty related to toxicity testing stems from the cause of the observed mortality. 
Mortality may be due to a number of factors including the contaminants, grain size, organic carbon content, 
matrix characteristics, organism viability and health, and life cycle factors. Since the test protocol and 
conditions are aimed at providing the test species with optimal conditions for growth and survival, mortality 
or other abnormalities can be attributable to contaminants with a high degree of certainty. Control replicates 
using sediment collected by the testing laboratory from an area of known environmental quality are run in 
parallel with samples collected from the site. Mortality or other abnormalities observed in the control 
sediment indicate that conditions are not entirely suitable for the survival and growth ofthe test species and 
mortality observed in the site sediment cannot be attributed entirely to contaminants. However, if acceptable 
survival in the control is observed, it is assumed that mortality observed in the sediment collected from the 
study area is due to contaminants. 

Organisms use their environment unevenly, and differential area use based on habitat quality is a source of 
uncertainty in the macroinvertebrate field survey. This may be the case in this assessment, since the study 
area is somewhat degraded, and is surrounded by an urban-industrial landscape. In addition, natural 
variability is an inherent characteristic of ecological systems and there is a limit to our understanding ofthe 
population dynamics of most species and the community interactions which exist between species. This 
limitation is fundamental to the interpretation of measurement endpoints as they relate to the assessment 
endpoints. 

8.0 CONCLUSIONS 

8.1 Assessment Endpoint No. 1 -Viable Tidal Flat Community Structure and Tidal Flat Community 
Functioning 

8.1.1 Measurement Endpoint 1: Benthic Macroinvertebrate Survey 

Based on the results of the benthic macroinvertebrate survey, the benthic community is 
impacted throughout the study area. All species collected are short-lived, shallow-dwelling 
organisms which is an indicator of impacted habitats. Most of these organisms are 
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opportunists and are relatively pollution tolerant. In addition, there is a dominance of 
deposit feeders which is also characteristic of impacted environments. The dominant 
organism is a sub-surface deposit feeder which is most likely stabilizing contaminants at 
the site, making them less available for microbial degradation. Finally, the diversity of food 
items found on site is low and there is a high risk that contaminants which accumulate in 
the benthic macroinvertebrates will be passed on to higher trophic levels. 

8.1.2 . Measurement Endpoint 2: L. plumulosus and M. beryllina Toxicity Tests 

Based on the L. plumulosus and M. beryllina toxicity tests, exposure to site sediments 
primarily in the vicinity of Location 1 and the bulkhead pose a risk to organisms utilizing 
the tidal flat. Dilution series toxicity tests using sediment collected from Location 1 
produced an estimated LC50 of 17 percent. 

8.2 Assessment Endpoint No. 2 - Tidal Flat Nursery and Refuge Functioning 

8.2.1 Measurement Endpoint 1: Benthic Macroinvertebrate Survey 

Based on the results of the benthic macroinvertebrate survey, the benthic community is 
impacted throughout the study area. All species collected are short lived shallow-dwelling 
organisms which is an indicator of impacted habitats. Most of these organisms are 
opportunists and are relatively pollution tolerant. In addition, there is a dominance of 
deposit feeders which is also characteristic of impacted environments. The dominant 
organism is a sub-surface deposit feeder which is most likely stabilizing contaminants at 
the site, making them less available for microbial degradation. Finally, the diversity of food 
items found on site is low and there is a high risk that contaminants which accumulate in 
the benthic macroinvertebrates will be passed on to higher trophic levels. 

8.2.2 Measurement Endpoint 2 : L. plumulosus andM beryllina Toxicity Tests 

Based on the L. plumulosus and M. beryllina toxicity tests, exposure to site sediments 
primarily in the vicinity of Location 1, and the bulkhead pose a risk to organisms utilizing 
the tidal flat. Dilution series toxicity tests using sediment collected from Location 1 
produced an estimated LC50 of 17 percent. 

8.3 Assessment Endpoint No. 3 - Viable Piscivorus Bird Community 

Food chain exposure models were not calculated because resident organisms were not available for 
collection and residue analysis. However, piscivorus birds may be at risk to site contaminants based 
on the benthic macroinvertebrate survey, and observed toxicity in toxicity test organisms exposed to 
site sediments. When foraging on the tidal flat, piscivorus birds may be exposed to contaminants 
through the incidental ingestion of sediment and water and/or by preying on estuarine organisms 
which might have accumulated contaminants in their tissue. 

8.4 Assessment Endpoint No. 4 - Viable Omnivorous Mammal Community 

Food chain exposure models were not calculated because resident organisms were not available for 
collection and residue analysis. However, omnivorous mammals may be at risk to site contaminants 
based on the benthic macroinvertebrate survey, and observed toxicity in toxicity test organisms 
exposed to site sediments. When foraging on the tidal flat, omnivorous mammals may be exposed 
to contaminants through the incidental ingestion of sediment and water and/or by preying on 
estuarine organisms which might have accumulated contaminants in their tissue. 
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9.0 SITE WIDE CONCLUSION 

Based on results of this risk assessment, contaminants detected in the sediment at the Quanta Resources Site 
pose a risk to the structure of tidal flat communities utilizing the site. Alterations in the community structure, 
including the loss of species, can result in a loss of the functionality of the system in supporting the growth 
and development of other members of the tidal flat community. 

Based on this risk assessment, fish and shellfish which utilize the tidal flat exclusively for its functionality 
as a nursery and/or refuge are at risk from site COCs. Young fish exposed to the area may either die or 
become more available to predators by avoiding the tidal flat in general. By avoiding the heavily 
contaminated areas near the bulkhead and other areas of cover they will be more susceptible to predation In 
worse case, organisms would avoid the tidal flat as a whole leaving them even more susceptible to predation 
in the river channel. In addition, organisms exposed to site sediments may bioaccumulate contaminants in 
their tissue. If these organisms are preyed upon, the contaminants may biomagnify in higher trophic level 
predator species. 
Based on the data collected, there appears to be a current and active release of COCs along the base of the 
bulkhead and sample Location 1. 

Nearly all inorganic benchmarks were exceeded in sediment collected from the Quanta Resources Site. The 
sediment concentrations detected at the site exceeded the guidelines for the following metals: arsenic, 
chromium, copper, lead, mercury, nickel, silver, and zinc. 

Nearly all organic benchmarks were exceeded in sediment collected from the Quanta Resources site. The 
sediment concentrations detected at the site exceeded the guidelines for the following organic compounds: 
naphthalene, 2-methylnaphthalene, acenaphthylene, acenaphthene, fluorene, phenanthrene, anthracene, 
fluoranthene, pyrene, benzo(a)anthracene, chrysene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(l,2,3-
cd)pyrene, dibenzo(a,h)anthracene, benzo(g,h,i)perylene, total PAHs, DDT, and chlordane. 

Overall, the data obtained through this study show that the tidal flat is impacted, and that the survival, growth, 
and reproduction of organisms which inhabit and/or utilize the tidal flat are at risk from contaminants 
currently present in the sediment. 
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Table 1. Base, Neutral, and Acid Extractables Detected in Sediment 
Quanta Resources Site 
Edgewater, New Jersey 

August 2000 

Location 1 Location 1 Dup Location 2 Location 2 Sub Location 3 Location 4 Location 4 Sub Location 5 Location 6 
Compound Cone, (ug/kg) Cone, (ug/kg) Cone, (ug/kg) Cone, (ug/kg) Cone, (ug/kg) Cone, (ug/kg) Cone, (ug/kg) Cone, (ug/kg) Cone, (ug/kg) 

4-Methylphcnol 400 J 730 J U(2600) U(2400) U (2500) U (2600) U (2300) U(2300) U(2700) 
Naphthalene 110000 270000 570 J 190 J 1100 J 1700 J U(2300) 130 J U(2700) 
2-Methylnaphthalenc 31000 160000 U (2600) U(2400) 370 J 690 J U(2300) U (2300) U(2700) 
Accnaphthylcnc 4600 12000 1000 J 370 J 1500 J 570 J 210 J U(2300) U (2700) 
Accnaphthene 26000 95000 1800 J 840 J 2600 1500 J 150 J 110 J U (2700) 
Dibcnzofuran 20000 42000 • 760 J 520 J 740 J 730 J U(2300) U(2300) U (2700) 
Fluorenc 26000 91000 1500 J 660 J 1400 J 1300J U(2300) U (2300) U(2700) 
Dicthylphthalate 300 J 1400 J 450 J 460 J 550 J 580 J 390 J 640 J 320 J 
Phenanthrenc 74000 190000 7600 2200 J 7100 5300 740 J 410 J 700 J 
Anthracene 16000 38000 2100 J 580 J 2500 1300 J 260 J I30J 190 J 
Carbazole 4400 12000 290 J U(2400) 330 J 290 J U (2300) U(2300) U(2700) 
Di-n-butylphthalate 2100J 6900 6000 5900 4700 7600 4600 5300 1200 J 
Fluoranthene 78000 190000 19000 7200 28000 12000 3700 1600J 1900 J 
Pyrene 27000 100000 10000 4600 15000 6400 2100 J 1100 J 970 J 
Bcnzo(a)anthraccne 21000 64000 7900 2900 12000 4900 1400 J 630 J 790 J 
Chryscne 16000 42000 6300 2500 9600 3700 1100 J 500 J 600 J 
Bis(2-Ethylhexyl)phthalate 1200J 2800 1000 J 550 J 820 J 850 J 680 J 850 J 800 J 
Benzo(b)fluoranthenc 17000 52000 7900 4100 12000 5500 1700 J 780 J 780 J 
Ben/.o(k)fluoranthene 9000 22000 3800 920 J 4700 1800J 470 J U(2300) U(2700) 
Benzo(a)pyrene 16000 49000 7700 3000 10000 4500 1400 J 700 J 710J 
lndeno( 1,2,3-cd)pyrene 9200 26000 4500 2100J 6600 2400 J 920 J U(2300) U(2700) 
Dibenzo(a,h)anthracene 2700 7000 U(2600) 680 J 2000 J U(2600) U(2300) U(2300) U(2700) 
Benzo(g,h,i)perylene 11000 28000 5200 2400 J 7600 2600 1000 J U (2300) U(2700) 

ug/kg = micrograms per kilogram 
Dup = Duplicate sample 
Sub = Sub-surface sample 
U = not detected at indicated vluc 
J = denotes estimated value 



Table 2. Volatile Organic Compounds Detected in Sediment 
Quanta Resources Site 
Edgewater, New Jersey 

August 2000 

Location 1 Location 1 Dup Location 2 Location 2 Sub Location 3 Location 4 Location 4 Sub Location 5 Location 6 

Compound Cone, (ug/kg) Cone, (ug/kg) Cone, (ug/kg) Cone, (ug/kg) Cone, (ug/kg) Cone, (ug/kg) Cone, (ug/kg) Cone, (ug/kg) Cone, (ug/kg) 

p-Isopropytolucne U(660) U (660) U(2.6) U (2.5) U (26) U(26) U (2.3) U(2.5) U(2.8) 
Naphthalene 30000 31000 6.3 J 3.7 J 1800 2700 U(9.1) U(10) 11 
1,3-Dichlorobenzcne U (660) U(660) 74 U (2.5) U(26) U(26) U(2.3) U(2.5) U(2.8) 

Acetone U (5300) 2400 J 47 39 180 J U(210) 27 36 29 
2-Butanone U (2600) U (2600) 8.3 J 10 97 J 110 7.9 J 9.1 J 6.8 J 

ug/kg = micrograms per kilogram 
Dup = Duplicate sample 
Sub = Sub-surface sample 
U = not detected at indicated value 
J = denotes estimated value 



Tabic 3. I'csticidcs/I'olychlorinatcd Biphenyls Delected in Sediment 
Quanta Resources Site 

Edgewater, NJ 
. August 2000 

Location 1 Location 1 Dup Location 2 Location 2 Sub Location 3 Location 4 Location 4 Sub Location 5 Location 6 

Compound Cone, (ug/kg) Cone, (ug/kg) Cone, (ug/kg) Cone: (ug/kg) Cone, (ug/kg) Cone, (ug/kg) Cone, (ug/kg) Cone, (ug/kg) Cone, (ug/kg) 

Endosulfan II U (8.4) 9.7 U(8.4) U (7.9) U(8.1) U(8.3) U (7.7) U(7.7) U (8.9) 

Endosulfan sulfate 24 31 4.6 J 14 7.1 J U(8.3) 3.0 J U (7.7) U(8.9) 

4, 4' -DDT 28 24 U(8.4) 5.8 J U ( 8 . l ) 4.3 J U (7.7) U (7.7) U (8.9) 

gamma-Chlordane 79 72 12 31 33 34 26 24 U (4.6) 

Aroclor 1016 U(250) U (270) U(260) U (240) U (250) U(250) U(230) U (230) U(270) 

Aroclor 1221 U(510) U (540) U(510) U (480) U(490) U(500) U (470) U (470) U (540) 

Aroclor 1232 U(250) U (270) U(260) U(240) U(250) U (250) U(230) U (230) U(270) 
Aroclor 1242 U (250) U (270) U(260) U (240) U(250) U(250) U (230) U (230) U(270) 
Aroclor 1248 U (250) U(270) U (260) U (240) U(250) U (250) U(230) U(230) U (270) 

Aroclor 1254 U(250) U (270) U(260) U (240) U (250) U (250) U(230) U(230) U(270) 
Aroclor 1260 U(250) U(270) U (260J U(240) U (250) U (250) U (230) U (230) U (270) 

ug/kg = micrograms per kilogram 
Dup = Duplicate sample 
Sub = Sub-surface sample 
U = not detected at indicated value 
J = denotes estimated value 



Table 4. Total Petroleum Hydrocarbons Detected in Sediment 
Quanta Resources Site 
Edgewater, New Jersey 

August 2000 

Cone. 

Location mg/kg 

Location 1 2400 J 

Location 1 Dup 3000 J 

Location 2 880 

Location 2 Sub 1800 J 

Location 3 2200 J 

Location 4 800 

Location 4 Sub 860 

Location 5 670 J 

Locaiton 6 570 J 

mg/kg = milligrams per kilogram 
J = denotes estimated value 



Table 5. TAL Metals Detected in Sediment 
Quanta Resources Site 

Edgewater, NJ 
August 2000 

Location 1 Location 1 Dup Location 2 Location 2 Sub Location 3 Location 4 Location 4 Sub Location 5 Location 6 
Metal Cone, (mg/kg) Cone, (mg/kg) Cone, (mg/kg) Cone, (mg/kg) Cone, (mg/kg) Cone, (mg/kg) Cone, (mg/kg) Cone, (mg/kg) Cone, (mg/kg) 

Aluminum 16700 16000 15000 16600 14700 15500 16000 15000 17000 
Antimony 2.3 1.8 U(1.2) U (1.1) 0.92 U ( l . l ) U(0.87) U(l.2) 1.6 
Arsenic 17.2 19.3 13.3 18.2 15.6 14.1 16.9 12.8 13.9 
Barium 70.8 71.4, 68.9 77 72.4 70.5 71 65.3 72.9 
Beryllium 1.0 1.1 0.91 0.98 0.84 0.94 0.93 0.92 1.0 
Cadmium 0.45 0.82 0.57 0.86 0.63 0.38 0.64 0.46 0.36 
Calcium 4210 4450 4020 4040 4390 4160 3940 . 3790 4320 
Chromium 80.3 84.7 69.9 83.6 68.9 71.8 80.3 68.1 74.6 
Cobalt 12.1 12 10.6 11.8 10.6 11.2 11.3 10.8 12.4 
Copper 101 115 90.6 109 94.1 91.5 103 83.3 89.8 
Iron 35300 36200 30900 33300 30900 31700 32200 30000 33900 
Lead 113 116 95.6 118 103 98.2 111 90.8 . 98.1 
Magnesium 8110 8270 7400 8020 . 7660 7770 7720 7190 8120 
Manganese 746 705 538 462 502 575 505 542 672 
Mercury 1.7 1.8 1.5 1.7 1.9 1.4 1.8 1.5 1.4 
Nickel 33.7 34.4 32.9 37.8 35.9 34 35.9 30.9 33.7 
Potassium 3450 3370 3060 3370 2860 3190 3150 3040 3340 
Selenium U(l.5) U(1.6) U(l.5) U(1.4) 0(1.1) U(1.4) U ( l . l ) U(1.5) U(l.4) 
Silver 4.0 4.7 3.3 4.0 3.2 3.4 3.9 3.2 3.3 
Sodium 6020 6190 5310 6000 5160 6040 5500 4520 5160 
Thallium U(2.3) U(2.5) U (2.3) U(2.1) U(1.7) U(2.1) U(1.6) U (2.3) U(2.2) 
Vanadium 39.9 40.2 34.7 40 34.6 36.2 . 38.1 34.2 38.6 
Zinc 214 237 198 240 j 213 201 219 185 202 

mg/kg = milligrams per kilogram 
Dup = Duplicate sample 
Sub = Sub-surface sample 
U = not detected at indicated value 
J = denotes estimated value 



Tabic 6. Grain Size and Total Organic Carbon Detected in Sediment 
Quanta Resources Site 
Edgewater, New Jersey 

August 2000 

Location 1 Location 2 Location 2 Sub Location 3 Location 4 Location 4 Sub Location 5 Location 6 
TOC (mg/kg) 22000 11000 15000 17000 16000 15000 16000 14000 
Percent sand 3.46 1.05 1.03 1.79 0.6 0.76 0.36 0.41 
Percent silt 71.06 78.93 87.72 87.39 75.24 83.71 82.49 75.77 
Percent clay 25.48 20.02 11.25 10.82 24.16 15.53 17.15 23.82 

mg/kg = milligrams per kilogram 



Table 7. New Jersey Estuarine and Marine Sediment Screening Guidelines^ 
for Volatile Organic Compounds 

Quanta Resources Site 
Edgewater, NJ 
Augsut2000 

Values presented as mg/kg, dry weight @ 1% TOC 

Compound Effects Range Compound 
Chronic Value LogioKow 

Benzene 0.34 1.69-2.12 
Ethylbenzene 1.4 3.05-3.15 
Tetrachloroethylene 0.45 2.1-2.9 
Toluene 2.5 2.11-2.80 
Trichloroethylene 1.6 2.29 -3.3 
Xylene >0.12 2.77 - 3.2 

1 NJDEP 1998 
mg/kg = milligrams per kilogram 



Table 8. New Jersey Estuarine and Marine Sediment Screening Guidelines*1) 
for Metals 

Quanta Resources Site 
Edgewater, NJ 
August 2000 

Values presented as mg/kg, dry weight 
Metal Effects Range Metal 

Low Medium 
Arsenic 8.2 70 
Cadmium 1.2 9.6 
Chromium 81 370 
Copper 34 270 
Lead 47 218 
Mercury 0.15 0.71 
Nickel 21 52 
Silver 1 3.7 
Zinc 150 410 

1 NJDEP 1998 
mg/kg = milligrams per kilogram 



Table 9. New Jersey Estuarine and Marine Sediment Screening Guidelines(1) 

for Polynuclear Aromatic Hydrocarbon Compounds 
Quanta Resources Site 

Edgewater, NJ 
August 2000 

Values presented as mg/kg, dry weight 
Compound Effects Range Compound 

Low Medium 
Naphthalene 0.16 2.1 
2-Methylnaphthalene 0.07 0.67 
Acenaphfhylene 0.044 0.64 
Acenaphthene 0.016 0.5 
Fluorene 0.019 0.54 
Phenantirene 0.24 1.5 
Anthracene 0.085 1.1 
Fluoranthene 0.6 5.1 
Pyrene 0.665 2.6 
Benzo(a)anthracene 0.261 1.6 
Chrysene 0.384 2.8 
Benzo(k)fluoranthene 0.24 1340 
Benzo(a)pyrene 0.43 1.6 
Indeno(l,2,3-cd)pyrene 0.2 320 
Dibenzo(a,h)anthracene 0.063 0.26 
Benzo(g,h,i)perylene 0.17 320 
Total PAH 4 45 

1 NJDEP 1998 
mg/kg = milligrams per kilogram 



Table 10. New Jersey Estuarine and Marine Sediment Screening Guidelines*1) 
for Pesticides and Polychlorinated Biphenyls 

Quanta Resources Site 
Edgewater, NJ 
August 2000 

Values presented as mg/kg, dry weight 
Compound Effects Range Compound 

Low Medium 
Aldrin 0.002 8 
Benzohexachloride (BHC) 0.003 12 
Chlordane 0.007 6 
DDT (total) 0.0016 0.046 
pp'-DDE 0.0022 0.027 
Dieldrin 0.002 91 
Endrin 0.003 130 
Hexachlorobenzene (HCB) 0.02 24 
Heptachlor epoxide 0.005 5 
Mirex 0.007 130 
Aroclor 1016 0.007 53 
Aroclor 1248 0.03 150 
Aroclor 1254 0.06 34 
Aroclor 1260 0.005 24 
PCB (total) 0.023 0.18 

1 NJDEP 1998 
mg/kg = milligrams per kilogram 



Table 11. Base, Neutral, and Acid Extractable Organic Compounds Detected in Sediment 
for Which a New Jersey Estuarine and Marine Sediment Screening Guideline"1 Exists 

Quanta Resources Site 
Edgewater, New Jersey 

August 2000 

Values reported as ug/kg; shaded values are in excess ofthe effects range - low guideline 

Compound Location Compound 
1 1 (Duplicate) 2 2 (Subsurface) 3 4 4 (Subsurface) 5 6 

Naphthalene •^•(110000'^ V £'270000 ^ V 5 7 0 J"A% M^({190J»fi#i 1100 J U (2300) 130 J U(2700) 
2-Methylnaphthalene ^ 3 1 0 0 0 * ^ * tV160000 U(2600) U(2400) • 370 J U (2300) U (2300) U(2700) 
Acenaphthylene ^'4600?"Sr< 120001 'SUT . 1000 J--» 370 J i <1500J 570 J*."- - U(2300) U(2700) 
Acenaphthene •\ 426000-Vtf ;,\:.< 95000 SfcBfi '"'&1800JJ,' 840J«-&i~ V-^2600h'% ^ l S O O J i ^ l ' v # ; i 5 o r ^ IWdOJW U (2700) 

Fluorene 4 ^26000 'iT? 9 1 0 0 0 ^ ' ; ^ 1 5 O O J . ' « 6 irTV, 6 6 0 1 3 ^ *hl400'J/r>;; ttS?1300J^^ U(2300) U (2300) U(2700) 
Phenanthrene •T . v 74000^ 3?.^190000^.f A ^ 7 6 0 0 S ^ 1 ??i"22OO02£B. ^ ' 4 7 1 0 0 1 ^ «©?5300>IC<# £?&740Jf$fe$ 
Anthracene '^16000183? ^ & ' 3 8 Q 0 0 » ft#2100J$3* v M ^ 5 8 0 K * f r i ' ^ 2 5 0 0 « l < » 1 3 0 0 - J ^ Uife26"0'J4|W 
Fluoranthene £^78000 t & isfeCl90000l|^ 4fSfi9ooo;« #f"Jf7200 » g t f » 2 8 0 0 0 l i # « § l 2 0 0 0 * ! f r:\wm _ Pyrene .$U 27000 3 & i ^loooodrm- ffiSffelSOOOtW: ^ 2 1 0 0 J ^ 8 S I 
Benzo(a)anthracene ^S«64000f i3^ ^maw 1sNR2900#BK •7SBM2000«» r zmmnn \mwu T: Chrysene «RjR42000lS«8» 3f*Gf63009&I* W2500JJJ8W8 i ^ 3 7 0 0 ' ^ . 
Benzo(k)fluoranthene t~ •'f'9000,r"3*A Uh- 22000JC^:' ' • ^ l i ' 3 8 0 0 ^ '~uj--920J>f"K% . ' 4700'ft- ^ ' 1 8 0 0 ' J ^ ?'Hff470-Ju4gtt| U(2300) | U(2700) 
Benzo(a)pyrene &fcl60003N$ 4^49000$g& - '7700 3 * 38000 T*** ^.10000f3Pr 4U045OO9SS i^i4oo^r«r; 
lndeno( 1,2,3-cd)pyrene «fc '4*9200 ^ ^ 2 6 0 0 0 % ^ •^*>'4500vA3» ~'»2100 J ^ / . Vi-Woow U(2300) U (2700) 

Dibenzo(a,h)anthracene *sf>#7000$&$4 U (2600) ^ l l 6 8 0 Jft?'^ '^2000J:"sirr U (2600) U(2300) U(2300) U(2700) 

Benzo(g,h,i)peryIene a«ftllooo«S W?28000?!*« | V/tf^5200J^r W 2 4 0 0 ' J ^ - U(2300) U(2700) 

Total PAHs '.$#518900$!$ £#§$1490000 •5*1*87920 ^ * f - 3 5 7 6 0 ^ ; « ^ ! 2 S i 4 0 A i MHS7180|itf$ M l 5 l 5 0 $ H § mmmmm 
1 NJ DEP 1998 
ug/kg = micrograms per kilogram 
U = not detected at indicated value 
J = estimated value 



Table 12. Base, Neutral, and Acid Extractable Organic Compounds Detected in Sediment 
for Which a New Jersey Estuarine and Marine Sediment Screening Guideline'" Exists 

Quanta Resources Site 
Edgewater, New Jersey 

August 2000 

Values reported as ug/kg; shaded values are in excess of the effects range - medium guideline 

Compound Location 
1 I (PUP) 

3»27000O 
2 (Subsurface) 4 (Subsurface) 

Naphthalene fi&saiooooisa? 570 J 190 J 1100 J 1700 J U (2300) 130 J U(2700) 
2-Methylnaphthalene flgaiooort*' ^ 1 6 0 0 0 0 ^ . , U(2600) U(2400) 370 J ^ ; 6 9 0 j ; « " ^ U (2300) U(2300) U(2700) 
Acenaphthylene X 4 6 0 0 3 » 

?4v**26000i$% l » 9 5 0 0 0 - ^ f i 
* îooow .̂J 370 J fcfcTd 300933 570 J 210 J 

«g9H500'l*l!: 
U (2300) U (2700) 

Acenaphthene >%S>1800J*>>> 150 J 110 J U (2700) 
Fluorene *>>S«?26000ite& *«415G0 'J^ ' ^ B 1 3 0 0 J ; - ; ^ U (2300) U (2300) U (2700) 
Phenanthrene » § » 3 0 0 M 740 J 410 J 700 J 
Anthracene f»-3<16000TteR ^ 2 1 0 0 - j r ^ 580 J 

^-t7200Hiiil 
3^1300 J-SSfe 260 J 130 J 190 J 

Fluoranthene » 7 8 0 0 0 t « ' $ ^ 1 1 9 0 0 0 0 ^ W19000***. WMa80003BB tta»l2Q003%3 3700 1600 J 1900 J 
Pyrene l ^ 2 7 0 0 0 » sffittioooo&ap . ^ f ^ O O , ! 2100 J 1100 J 970 J 
Benzo(a)anthracene ^ 6 4 0 0 0 $ ^ | « 7 9 O O ^ 0 'Hjff&oooaSi 1400 J 630 J 790 J 
Chrysene ^ 1 6 0 0 0 S ^ ^ 1 4 2 0 0 0 f « , i & W 6 3 0 0 » 2500 1100 J 500 J 600 J 
Benzo(k)fluoranthene 9000 

^ 1 6 0 0 0 ^ 
22000 3800 920 J 4700 1800 J 470 J U(2300) U(2700) 

Benzo(a)pyrene f j » 4 9 0 0 0 i g l i f » 3 0 0 0 i 1400 J 700 J 710 J 
lndeno( 1,2,3-cd)pyrene 9200 26000 4500 2100 J 

i#t f j6803.&g# 
6600 2400 J 920 J U (2300) U (2700) 

Dibenzo(a,h)anthracene U (2600) U(2600) U (2300) U(2300) U (2700) 
Benzo(g,h,i)perylene 11000 

Sil8g06M 
28000 5200 

tfM8732Ql 
2400 J 7600 2600 

g g f j j S M 
1000 J U(2300) U(2700) 

Total PAHs 1490000 35760 15150 6090 6640 

1 NJDEP 1998 
ug/kg = micrograms per kilogram 
U = not detected at indicated value 
J = estimated value 



Table 13. Pesticides and Polychlorinated Biphenyls Detected in Sediment 
for Which a New Jersey Estuarine and Marine Sediment Screening Guideline'" Exists 

Quanta Resources Site 
Edgewater, New Jersey 

August 2000 

Values reported as ug/kg; shaded values are in excess of the effects range - low guideline 
Compound Location | Compound 

1 1 (Duplicate) 2 2 (Subsurface) 3 4 4 (Subsurface) 5 6 1 
4, 4' -DDT JV; • .28 - • 24 ' , , U (8.4) 5.8 J U(8.1) > 4.3 J U(7.7) U(7.7) U(8.9) 
gamma-Chlordane 79 ,. 72 ,•: • A./ . . 12 31 - , 33 34 26 •24 U(4.6) • 1 

1 NJ DEP 1998 
ug/kg = micrograms per kilogram 
U = not detected at indicated value 
J = estimated value 



Table 14. Target Analyte List Metals Detected in Sediment 
for Which a New Jersey Estuarine and Marine Sediment Screening Guideline'" Exists 

Quanta Resources Site 
Edgewater, New Jersey 

August 2000 

Values reported as mg/kg; shaded values are in excess ofthe effects range - low guideline 
Metal Location Metal 

1 1 (Dup) 2 2 (Subsurface) 3 4 4 (Subsurface) 5 6 
Arsenic 17.2 19.3 13.3 18.2 15.6 14.1 16.9 -'^-12.8 :SwS. 13.9 
Cadmium 0.45 0.82 0.57 0.86 0.63 0.38 0.64 0.46 0.36 
Chromium 80.3 84.7 69.9 83.6 68.9 71.8 80.3 68.1 74.6 
Copper 101 115: 90.6 • 109 94.1 91.5 103 ' 83.3 / . 89.8 
Lead 113 • 116 95.6 118 ' 103 98.2 111 90.8 98.1 
Mercury 1.7 " 1.8 -•.-:,'->,1 1.5 1.7- ' 1.9 1.4 1.8 1.5' • : 1.4 -i' 
Nickel 33.7 . 34.4 32.9 37.8 35.9 " 34 35.9 ' * 30.9 33.7 -r. 
Silver 4.0 4.7 . : .. 3.3 4.0 3.2 3.4 3.9 3.2 3.3 
Zinc 214 • 237 198 240 213 201 219 - 185 202 

1 NJDEP 1998 
mg/kg = milligrams per kilogram 
U = not detected at indicated value 
J = estimated value 



Table 15. Target Analyte List Metals Detected in Sediment 
for Which a New Jersey Estuarine and Marine Sediment Screening Guideline"' Exists 

Quanta Resources Site 
Edgewater, New Jersey 

August 2000 

Values reported as mg/kg; shaded values are in excess of the effects range - medium guideline 
Metal Location Metal 

1 1 (Dup) 2 2 (Subsurface) 3 4 4 (Subsurface) 5 6 
Arsenic 17.2 19.3 13.3 18.2 15.6 14.1 16.9 12.8 13.9 
Cadmium 0.45 0.82 0.57 0.86 0.63 0.38 0.64 0.46 0:36 
Chromium 80.3 84.7 69.9 83.6 68.9 71.8 80.3 68.1 74.6 
Copper 101 115 90.6 109 94.1 91.5 103 83.3 89.8 
Lead 113 116 95.6 118 103 98.2 111 90.8 98.1 
Mercury 1.7 1.8 : . •. 1.5 1.7 " 1.9 1.4 ' 1.8 1.5 v.. ' 
Nickel 33.7 34.4 32.9 37.'8 35.9 34 35.9 30.9 33:7 
Silver 4.0 4.7 3.3 4.0 3.2 3.4 3.9 3.2 3.3 
Zinc 214 237 198 240 213 201 219 185 202 

1 NJDEP 1998 
mg/kg = milligrams per kilogram 
U =? not detected at indicated value 
J = estimated value 



Table 16. L. plumulosus and M. beryllina Toxicity Test Results 
Quanta Resources Site 
Edgewater, New Jersey 

August 2000 

L. plumulosus M. beryllina 
% Survival Mean Growth (weight) mg % Reburial % Survival Mean Growth (weight) mg 

Control (water) NA NA NA 98 1.92 
Control (sediment) 99 0.900 100 98 1.84 
Location 1(1% site sediment) 100 0.838* 100 NA ' NA 
Location 1 (10% site sediment) 83* 0.672* 100 NA NA 
Location 1 (50% site sediment) 2* 0.475* Nl NA NA 
Location 1 (100% site sediment 1* 0.400* Nl 0* NM 
Location 2 surface 98 0.724* 99 100 1.99 . 
Location 2 sub-surface 94 0.507* 66* 100 1.80 
Location 3 69* 0.550* 28* 92 1.88 
Location 4 surface 96 0.679* 100 90 1.84 
Location 4 sub-surface 98 0.545* 100 100 1.60* 
Location 5 99 0.635* 100 94 1.75 
Location 6 98 0.692* 99 100 1.72 

mg - milligrams 
* Significantly different when compared to laboratory control 
NA - not applicable 
NM - organisms not measured ( 0% survival) 
Nl - not included in statistical analysis because of significant mortality 



Table 17. Results ofthe Benthic Macroinvertebrate Survey 
and Indices Calculated 
Quanta Resources Site 
Edgewater, New Jersey 

August 2000 

Locations 
Phylum Class Sub-class Order Family Genus species 1 2 3 4 5 6 

Nematoda 2 1 1 0 0 0 
Ncmertinea 0 0 0 3 13 2 
Annelida Oligochaeta 152 1162 . 786 1307 249 126 

Polychaeta Ampharetidae Asabellides oculata 9 0 4 4 0 1 
Capitcllidac 0 18 0 6 2 7 
Nereidae Neanthes succinea 0 3 1 1 13 6 
Orbinidae Leitoscoloplos sp. 0 2 0 2 1 0 
Phyllodocidae Eteone heteropoda 1 14 10 23 6 2 
Spionidae Polydora ligni 1 0 0 0 0 0 

Scolecolepides viridis 0 1 0 0 4 0 
Streblospio benedicli 2 52 49 34 4 1 

Arthropoda Copepoda 7 2 3 3 4 2 
Amphipoda Gammaridea 0 0 0 1 1 0 
Isopoda Cyathura polita - 0 0 0 0 4 4 . 

Molluska Bivalvia Tellinidae Macoma balthica 1 0 2 0 4 3 
Telina agilis 1 1 0 4 1 1 

Total Taxa not including Nematodes and Copepods 7 8 6 10 12 10 
Total Individuals not including Nematodes and Copepods 167 1253 852 1385 302 153 
Shannon Diversity not including Nematodes and Copepods 0.419 0.349 0.338 0.304 0.827 0.812 
Evenness not including Nematodes and Copepods 0.060 0.044 0.056 0.030 0.069 0.081 



APPENDIX A 
Site Photographs 

Quanta Resources Site 
Edgewater, NJ 
August 2000 



Photo 1. Sample Location 1 with benthic macroinvertebrate sampling cores in sediment. 
Product accompanied with a heavy sheen was present throughout the general area. 

Photo 2. Sample Location 2 with benthic macroinvertebrate sampling cores in sediment. 



Photo 3. Sample Location 3 with benthic macroinvertebrate sampling cores in sediment. 
Similar to Location 1, a heavy sheen and product were present throughout the 
general area. 

Photo 4. Sample Location 4 with benthic macroinvertebrate sampling cores in sediment. 



Photo 5. Sample Location 5 with benthic macroinvertebrate sampling cores in sediment 
prior to be being capped. The boom can be seen in the background. 

Photo 6. Sample Location 6 with benthic macroinvertebrate sampling cores in sediment. 



Photo 7. Field team member collecting sediment and benthic macroinvertebrates at sample 
Location 6. Representative samples were collected on the eastern (readers right) 
side of the boom. 

mm WmJmm 

Photo 8. Field team member taking Global Postioning System (GPS) readings at sample 
Location 2/2 sub-surface. In the background, an additional team is collecting 
sediment from Location 5. 



Photo 10. Heavy sheens, and product were observed at several locations within close 
proximity to the bulkhead. 



Photo 11. Field team member collecting sediment at Location 2/2 sub-surface. Sediment was 
placed directly into a stainless steel tub (above), and homogenized prior to being 
placed in jars. 

Photo 12. Due to the physical nature of the sediment, a sampling platform was constructed to 
access sample locations, and was used as safety precaution for field team members. 
Sheens can be observed in the foreground. 



Photo 13. Study area during high tide after field work was completed showing the bulkhead 
(foreground) and boom (background). 



APPENDIX B 
Final Toxicity Test Reports 

Quanta Resources Site 
Edgewater, NJ 
August 2000 



TUKKDH 
Dan Cooke 
Lockheed Martin 
Environmental Services REAC 
2890 Woodbridge Ave, Building 209 
Edison, NJ 08837-3679 

August 1,2000 

Dear Dan: 

Enclosed are the revised copies of the Menidia and Leptocheirus reports. As per your 
letter on July 11, the following revisions have been made. 

1. The "statement of truth and accuracy" was integrated into each report. 

2. The SRT information for the Menidia test was addressed in greater detail thus 
explaining the need to nm a second SRT with the same lot of testing animals as the 7-
day study. 

3. The slight temperature deviation from the targeted range of 20 +/- 1 °C was addressed 
and explained in the text of each report. 

4. And finally, a header was added to page 11 of the Leptocheirus report. Additionally, 
the animal receipt log for the amphipods is correct in that the animals used for 
culturing the specific lot used in the test was harvested from this parent group of 
animals acquired in 1997. 

If you have any further questions or concerns, please feel free to contact me at your 
convenience. 

Sincerely, 

Scott A. Glover 
Senior Aquatic Toxicologist 

106 Coastal Way, Jupiter, FL 33477, TEL (561) 575-2477 FAX (561) 575-2497 



l.ockhee<l Martin Technology Services Group 
Environmental Services REAC 
2890 Woodhridge Avenue, Building 209 Annex Edison. N.I 08837-3679 
Telephone 732-321-4200 Facsimile 732-494-4021 

Scott Glover 
Toxikon Corporation 
106 Coastal Way 
Jupiter, Florida 33477 

July 11,2000 

Dear Scott, 

Enclosed are your original raw data sheets for the Quanta Resources, toxicity tests. Please include copies in 
the final reports, and keep the originals in your files. The comments from my 12 June letter were 
satisfactorily addressed in the 16 June revised reports. However, after reviewing the raw data, I have a few 
other concerns. 

1. The "statement of truth and accuracy" should be integrated into each report, following the title page. 

LOCKHEED MARTIN 

2. The test protocol required concurrent standard reference toxicant (SRT) testing, initiated on the same day, 
with the same batch of test organisms. The Menidia assay was initiated on 10 May, but the SRT wasn't 
initiated until 14 May. In addition, the SRT test fell outside (>2 standard deviations from the mean) of the 
laboratory's established control chart. Another SRT test was initiated on 18 May (the day after Quanta 
testing was completed). Though it fell within the laboratory control chart, it was initiated with a new batch 
of organisms, and therefore was not relevant to the Quanta assays. 

The test protocol listed test acceptability criteria, stating that the concurrent SRT must fall within the 
laboratory established control chart. Please explain the delay in SRT initiation, and provide justification for 
Lockheed Martin to accept this data. 

3. The protocols for both tests required temperatures of 20 ± 1 °C. However, both tests were performed at 
less than 19°C (even after including the temperature correction factors listed on your data sheets). Please 
note this in the final report, and explain. 

4. The Leptocheirus report does not have a header on page 11, and the animal receipt log is from 1997. 

Please process final reports at your earliest convenience. If you have questions, call me at (732) 321-4202. 
I can also be reached at daniel.w.cooke@lmco.com . 

Sn^ly, y \ j 

Daniel Cooke 

Senior Aquatic Toxicologist 
c: G. Molnar 

J. Johnson 
WA# R1A00133 
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Lockheed Martin /June 2000 
Leptocheirus plumulosus 

Toxikon Project No. 0005012 

STATEMENT OF TRUTH AND ACCURACY 

Title: 14-Day Acute Flow Through Sediment Bioassay Utilizing Sediment Collected 
From The Quanta Resources Site On The Amphipod, Leptocheirus plumulosus 

In signing this statement, I certify that to the best of my knowledge, the information 

contained in the attached report and data pack is true and accurately reflects the work 

performed by Toxikon Corporation. 

Manager of Aquatic Toxicology 
Toxikon Corporation 

Date JHl Schwab 
Quality Assurance Officer 
Toxikon Corporation 



Lockheed Martin /June 2000 
Leptocheirus plumulosus 

Toxikon Project No. 0005012 

1.0 INTRODUCTION 

A 14-day flow through sediment bioassay test was conducted at Toxikon Corporation, Jupiter, Florida, to determine 

the toxicity of sediment samples collected from the Quanta Resources site. Toxicity determinations were conducted 

using 14-day exposures of the amphipod, Leptocheirus plumulosus, to sediments. Seven of the eight testing 

sediments were tested as screen (100 % site sediment) tests. One of the testing sediments, Loc 1 (Sed B) was tested 

at definitive testing concentrations of 1.0, 10, 50, and 100 % site sediment. The criterion for effect in the amphipod 

test was survival, growth via dry weight, and reburial. 

2.0 MATERIALS AND METHODS 

2.1 Test Sediments 

Lockheed Martin collected the testing sediment samples on May 02, 2000 from the Quanta Resources site. Chain-

of-custody documentation was included with the testing sediment samples and all custody seals were intact upon 

arrival at the laboratory. Sediment log-in records can be found in Appendix A. All sediment samples utilized in the 

14-day test are described below. 

Sample 
ID 

Salinity 
(%o) 

Sediment 
Type 

Sediment 
Color 

Arrival 
Temp. (°C) 

Ammonia 
(mg/kg) 

Loc 2 sub (Sed A) 10 Silt Black 10.3 89 

Loc 1 (Sed B) 10 Silt Black 11.4 170 

Loc 3 (Sed C) 10 Silt Black 10.4 92 

Loc 2 (Sed D) 8 Silt Black 9.6 84 

Loc 6 (Sed E) 8 Silt Black 11.0 48 

Loc 5 (Sed F) 8 Silt Black 11.9 33 

Loc 4 (Sed G) 8 Silt Black 9.4 37 

Loc 4 sub (Sed H) 10 Silt Black/Brown 9.6 43 

Federal Express delivered the sediments to the Toxikon Jupiter facility on May 04, 2000. Sediment samples were 

logged in and immediately stored in a Baxter Cryofridge set to maintain a target temperature of 4°C. Sediment 

samples were received in plastic 2-gallon buckets; one per sample site. The sediment from each location was 

homogenized and large debris, such as rocks and shells, were removed from each sediment sample prior to testing. 

2 



Lockheed Martin/June 2000 
Leptocheirus plumulosus 

Toxikon Project No. 0005012 

2.11 Control Sediment 

Chris McManis of Eastern Aquatic BioSupply (Middletown, RI) collected the control sediment used for the 14-day 

acute test on May 05, 2000. The sediment was received in six 1-gallon plastic buckets. The control sediment was 

logged in and stored in the same cooling unit as the testing sediments. Prior to test initiation the control sediment 

was wet sieved through a successive series of stainless steel mesh sieves (sizes 1.0, 0.5, and 0.25- mm). The 

sediment passing through the 0.25-mm sieve was used as the control sediment. The sediment was allowed to settle 

for approximately 24 hours prior to adjusting the salinity to 10 parts per thousand (%o) with dilution water 

designated for use in the test. A sample of the control sediment was collected and sent to Lockheed Martin for 

analysis of contaminants of concern (PAH's and coal tar). 

2.2 Test Organisms 

2.2.1 Leptocheirus plumulosus 

The burrowing amphipod, L: plumulosus, was used as the testing animal for the 14-day acute sediment bioassay. 

The test animals were collected from in-house cultures reared at the Toxikon aquaculture facility. The animal 

cultures are identified and monitored by the lab aquaculturist, Matthew Bolt. The Leptocheirus cultures are 

maintained in the laboratory at a salinity of 20 %o, a photoperiod of 16 hours light and 8 hours darkness, and a 

temperature of 20 +/- 2 °C. The animals were acclimated to testing parameters for a period of 15 days prior to test 

initiation. Cultured animals were maintained on a diet of GORP (a slurry composed of 48 % TetraMin®, 24 % 

dehydrated cereal leaves, 24 % Alfalfa, and 4 % Neonovum) during the holding period. No diseases/treatments 

were observed and/or required during this period. The animals appeared to be in good health at test initiation. Data 

for animal holding can be found in Appendix C. 

According to the ASTM guideline, the required size range for the test animal population ranges from 3 to 5 mm 

(measured along the dorsal surface from the base of the first antenna to the end of the third pleon) and is composed 

of immature, mixed-sex animals. Animals from the Leptocheirus cultures were sorted by gently sieving the animals 

through two stainless steel sieves of different mesh size. Animals were successively passed through a 1.0-mm mesh 

sieve and a 0.710-mm sieve. The animals that were retained on the 0.710-mm sieve (>2000 animals) were collected 

and used as the test population. 

A total of 20 amphipods were culled from the test animal population and measured to ensure that they met the 

proper size range required for testing. A Wild M3C dissecting scope coupled with a calibrated ocular micrometer 

was used to determine the mean length of the 20 culled animals. The mean length calculated to be 3.6 mm with a 

range of 2.5 to 4.6 mm (see Appendix B). This mean length is within the defined ASTM size range of 3-5 mm. 

Several mature males and gravid females were observed in the test animal population and were not used to initiate 

the test. Following isolation, the testing animal population was maintained in the dilution water until test initiation. 
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A 96-hour, water-only, reference toxicity test was initiated with the same lot of testing animals as the 14-day acute 

test in order to evaluate the health of the test organisms. The animals were exposed to the reference toxicant 

cadmium chloride (Sigma Lot No. 17H3734). The results of this test indicated that the control animal survival was 

acceptable, yielding 0 % mortality. Five concentrations (0.32, 0.63, 1.25, 2.5, and 5.0 mg Cd/L) were used as the 

reference test treatments. Treatment 1 yielded 0 % mortality while treatments 2, 3 and 4 yielded mortalities of 5, 35, 

and 80 %, respectively. Treatment 5 yielded 100 % mortality. A 96-hour LC50 (the toxicant concentration that is 

lethal to 50 % of the testing population) was calculated to be 1.5 mg Cd/L. This concentration is an acceptable 

indicator of the health of the testing organisms according to the ASTM guideline as well as past data generated at 

Toxikon Corporation (Jupiter Facility) for this species. Reference toxicity raw data and laboratory control charts for 

L. plumulosus can be found in Appendix C. 

2.3 Dilution Water 

The overlying test water utilized in this study was obtained directly from the laboratory's salt water well. This water 

was passed through a 5.0 um string wound Omni Filter (Omni Corporation, Hammond, IN) and the salinity was 

adjusted with laboratory freshwater to 10 %o. A current analysis of these two waters can be found in Appendix D. 

All dilution water was vigorously aerated prior to use in the bioassay study. 

2.4 Test Methods 

Methods for the sediment bioassay test of L. plumulosus followed those outlined in the Standard Guide for 

Conducting 10-day Static Sediment Toxicity Tests with Marine and Estuarine Amphipods; 1999 Annual Book of 

ASTM Standards Section 11, Volume 11.05, E 1367-99. 

A preliminary 96-hour range-finding test was initiated with two of the Quanta Resource's site sediments to establish 

potential definitive testing concentrations. Sed A (Loc 1 Sub) and Sed B (Loc 1) were tested at site sediment 

concentrations of 0.1, 1.0, 10, and 100 %. The site sediment was diluted with laboratory control sediment by weight 

to achieve the testing concentrations. One replicate was used for each of the testing concentrations and a total of 10 

amphipods was initiated to each test chamber. Sed A (Loc 1 Sub) produced a 70 % testing animal survival and 100 

% reburial at the highest testing concentration or 100 % site sediment. In comparison, the Sed B (Loc 1) 100 % 

treatment produced a 50 % survival and 0 % reburial with the living animals inactive and lying on surface of the 

sediment. An LC50 was incalculable due to the absence of greater than 50 % mortality in any test treatment. On 

May 11, Lockheed Martin was contacted with the results of the rangeyfinding tests, and to confirm the use of site 

sediment concentrations of 1.0, 10, 50, and 100 % for the Sed B (Loc 1) site and to initiate the Sed A (Loc 1 Sub) 
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site as a screen test along with the remaining six testing sediments. All range-finding test observations were 

recorded in the study log data sheets, which can be found in Appendix B. 

The definitive test was initiated on May 15 (Day -1) by adding approximately 2 centimeters (cm) of sediment to one 

of the replicate chambers for the control and test sediments, respectively. The weight of the first replicate was 

measured and recorded in the study log for each sediment, including the control. The remaining replicate chambers 

were filled with the respective sediments by weight. This technique of sediment addition is more accurate as 

compared to depth. A total of eight replicate chambers were prepared for each test sediment and control. 

Following the addition ofthe sediment to the test chambers, dilution water (10 %o) was added to each 1-L glass test 

chamber to a pre-marked 1000-mL total volume (approximately 800 mL of overlying water in each test chamber). 

All test chambers were placed into a recirculating waterbath set to maintain a target temperature range of 20 + 1°C. 

The replicates were positioned on a plastic grid in the waterbath to allow ample water flow around each chamber for 

temperature regulation. 

In order to determine the levels of total ammonia associated with each test sediment, samples of the overlying water 

were collected for analysis. Overlying water samples were collected as a composite of the replicate test chambers 

for each sediment immediately prior to animal addition on Day 0 and on Days 7 and 14 of the test. The results of 

the ammonia analysis are located in Table 4. Additionally, total organic carbon (TOC) and total volatile solid (TVS) 

samples for each respective test sediment were analyzed. The results for these analyses are located in Table 5. 

Test animals were added to each test chamber on May 16 (Day 0). Twenty test organisms were added to each test 

chamber for a total of 160 organisms per test and control sediments (8 replicate test chambers per site). The animals 

in each replicate test chamber were not fed during the entirety of the 14-day exposure. Overhead illumination was 

provided by fluorescent lights set to maintain a 16/8 hour (light/dark) photoperiod. 

Throughout the study, observations of mortality and sublethal effects were collected daily. Water quality (dissolved 

oxygen, pH, and temperature) was collected on Day 0 of the test from each test chamber. Additionally, the salinity 

was collected on Day 0 from one replicate test chamber for each testing sediment and control. Daily dissolved 

oxygen and pH data were collected on each replicate test chamber for each testing sediment and control. A 

minimum/maximum temperature logger was used to monitor the temperature of the waterbath. The thermometer 

sensor was positioned in a dummy test chamber to record the diurnal temperature of the waterbath system. Final 

observations of the test organisms were recorded on Day 14. 
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A flow-through system was used to renew the overlying water to each replicate test chamber. The flow through 

system was calibrated to deliver a minimum of two volume turnovers per test chamber per day (2 X 800 mL = 1600 

mL). The actual calculated turnover rate was 2.2 volume additions per test chamber per day. Water quality (pH, 

dissolved oxygen, salinity, and temperature) of the renewal water was collected daily. The dilution water was 

continually aerated prior to each renewal event. 

2.5 Statistical Analysis 

Statistical analyses were conducted following the decision tree for analysis of survival, growth (via dry weight), and 

reburial data utilizing the statistical program Toxcalc, Version 5.0. The survival data was transformed using the 

one-tailed arcsine-square root transformation. Statistical comparison of each testing sediment sample was made to 

the control tested concurrently with the testing sediments. The statistical comparison for survival data used in this 

study included Kolmogorov D Test for normal distribution, and Wilcoxon Rank Sum Test for significant 

differences. A Trimmed Spearman-Karber Method was used to calculate the 14-day LC 5 0 value and its confidence 

limits for the definitive test run on Sed B (Loc 1). 

The growth endpoint of the test examined the comparison of the dry weight of the control replicates as compared to 

the eight testing sediments. The statistical comparison for growth data used in this study included, Kolmogorov D 

Test for normal distribution, Bartlett's test for equality of variances, and Dunnett's Test for significant differences. 

The reburial endpoint of the test examined the ability of the control animals to rebury in clean control sediment as 

compared to the reburial ability of the animals exposed to each testing sediment. The statistical comparison for 

reburial data used in this study included, Kolmogorov D Test for normal distribution, and Steel's Many-One Rank 

Test for significant differences. 

It should be noted that testing sediment Sed B (Loc 1) 50% and 100 % concentrations were not included in the 

analyses of growth and reburial data because the significant mortality of these concentrations reduced the number of 

replicates to less than the minimum of three required for statistical comparisons against the control replicates. 

3.0 RESULTS AND DISCUSSION 

Survival of L. plumulosus in the control sediment and each test sediment replicate are provided in Table 1. 

Amphipod survival in the control sediment replicates was 99 %. The eight testing sediments (Sed A through Sed H) 

yielded between 1 and 100 % survival. Testing sites Sed C (Loc 3) and Sed A (Loc 1) 10, 50, and 100 % 

concentrations were the only two site sediments that produced statistically significant differences in animal survival 

as compared to the control animal survival. The remaining six testing sediments had no statistically significant 
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difference in survival when compared to the control replicates. The estimated 14-day LC5 0 value for the definitive 

test conducted on Sed B(Loc 1) calculated to be 16.7 % with confidence limits of 14.8 to 18.8 %. 

The growth portion ofthe experiment compared the dry weight of the animals exposed to the control sediment to the 

dry weight of the animals exposed to each of the eight testing sediments. Dry weight data for each replicate test 

chamber can be found in Table 2. Each of the eight testing sediments utilized in this study produced a statistically 

significant difference in dry weight when compared to the dry weight ofthe control animals. 

The reburial endpoint of the test examined the ability of the control animals to rebury in clean control sediment as 

compared to the ability of the animals to rebury that were exposed to each testing sediment. Testing animals were 

allowed a maximum of five minutes to rebury into the fresh control sediment. The animals collected from the 

control replicates as well as the animals exposed to testing sediments Sed F (Loc 5), Sed G (Loc 4), Sed H (Loc 4 

Sub), and Sed B (Loc 1) 1 % and 10 % dilutions, produced 100 % reburial. Animals exposed to testing sediments 

Sed D (Loc 2) and Sed E (Loc 6) produced 99 % reburial. The only statistically significant difference in reburial 

when compared to the control animals was in Sed A (Loc 2 Sub) and Sed C (Loc 3) sites which yielded 66 % and 28 

% reburial, respectively. Results for animal reburial in each replicate test chamber can be found in Table 6. 

Water quality measurement ranges are provided in Table 3. All replicate measurements are provided in the raw data 

sheets in Appendix B. The overlying water temperatures were collected from each replicate test chamber on Day 0 

ofthe test. No deviations from the targeted range of 20 + 1°C (actual temperatures ranged from 19.0 to 20.5°C) 

occurred on this day. The daily diumal temperature of the water bath unit, as collected with a Radio Shack Digital 

min/max thermometer, had an adjusted range of 18.1 to 19.1°C. This temperature deviation of -0.9°C was gradual 

and should not have effected the test results. The "dummy" test chamber used for the min/max thermometer 

readings was placed at the head end of the water table, which is generally cooler due to its closer proximity to the 

entry point ofthe prechilled water. This would account for the slightly lower temperatures (< 1 °C) recorded by the 

min/max thermometer from the targeted temperature of 20 + 1 °C. 

Dissolved oxygen (DO) concentrations in all test chambers remained above 60 % saturation for the duration ofthe 

14-day study except for two minor excursions. On Day 1, Sed H replicate H had a DO saturation of 37 % or 3.1 

mg/L at 10 %o and a temperature of 20.6 °C. Upon further investigation, it was observed that the dilution water 

renewal line had become clogged. The line was immediately replaced and the saturation level increased to an 

acceptable level. On Day 4 ofthe test, control replicate E had a DO saturation of 54 % or 4.6 mg/L at 10 %o and a 

temperature of 19.1 °C. It was observed that the dilution water renewal line had fallen out ofthe test chamber. The 

line was immediately replaced and the saturation level increased to an acceptable level. These two minor excursions 

in DO saturation levels should not have affected the results ofthe test. 
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The salinities of the test replicates remained at 10 %> for the entirety of the study. The pH of the control and testing 

sediments ranged between 7.1 and 8.2 for the duration of the 14-day test. The total alkalinity of the dilution water 

was collected on Day 0 and yielded a concentration of 86 mg/L as CaC03. Overlying water ammonia samples were 

collected on Days 0, 7, and 14 of the test. Total ammonia concentrations of the overlying water ranged between 

0.16 to 1.4 mg/L on the initial day of the test (Table 3). Day 7 ammonia samples ranged between no detection 

(detection limit of 0.05 mg/L) to 0.40 mg/L. And Day 14 ammonia samples ranged between no detection to 0.22 

mg/L. According to the USEPA Inland Testing Manual, ammonia concentrations less than 60 mg/L are acceptable 

in Leptocheirus studies to avoid its consideration as a contaminant (EPA-823-B-98-004; 1998). All raw data 

collected during the 14-day amphipod test can be found in Appendix B. 

The toxicity test was concluded on May 30 (Day 14). The contents of each test chamber were wet sieved through a 

0.5-mm stainless steel sieve to catch, collect, and record the number of surviving animals. Each of the live animals 

was then carefully transferred into a plastic container holding approximately 1-cm of clean control sediment with 

dilution water. All living animals from each replicate were allowed a maximum of five minutes to rebury into the 

clean sediment. Observations on animal reburial for each replicate were recorded in the study log. After the 

reburial observations, the animals from each replicate were resieved (0.5-mm sieve), rinsed with laboratory grade 

deionized water, transferred into a tared aluminum weigh boat, and place into a drying oven set at 60 °C. The 

animals were allowed to dry overnight and were then placed into a dessicator to cool before recording of the final 

dry weights. 

In summation, the Quanta Resources site sediments that produced a toxic effect in survival to the testing amphipod, 

Leptocheirus plumulosus, were Sed C (Loc 3) and Sed B (Loc 1)10, 50, and 100 %. The estimated LC5 0 values for 

the definitive test conducted on Sed B (Loc 1) calculated to be 16.7 % with confidence limits of 14.8 to 18.8 %. 

Additionally, each of the eight testing sediments utilized in this study produced a statistically significant sublethal 

effect in growth via dry weight when compared to the control animals' dry weight. The reburial endpoint of the 

experiment indicated that testing sediments Sed A (Loc 2 Sub) and Sed C (Loc 3) produced significant differences 

in ability to rebury when compared to the control replicates. 
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Table 1. Survival of Leptocheirus plumulosus During a 14-Day Exposure to Sediment Samples Collected 
from the Quanta Resources Site 

Number Alive* (mean % Survival) 

Sample ID" Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 

Control Sediment 20 20 19 20 20 20 20 20 (99) 

Sed A (Loc 2 Sub) 19 19 19 19 16 20 20 19 (94) 

Sed C (Loc 3)b 16 12 16 17 11 17 10 11 (69) 

Sed D (Loc 2) 20 19 20 20 20 17 20 20 (98) 

Sed E (Loc 6) 20 20 20 20 19 20 20 18 (98) 

Sed F (Loc 5) 20 20 20 20 18 20 20 20 (99) 

Sed G (Loc 4) 20 20 .20 20 20 19 15 19 (96) 

Sed H (Loc 4 Sub) 20 19 19 20 20 19 20 20 (98) 

Sed B (Loc 1) 1% 20 20 20 20 20 20 20 20 (100) 

Sed B (Loc 1) 10%b 18 18 16 17 18 17 18 11 (83) 

Sed B (Loc 1) 50%b 0 0 0 0 1 2 0 0 (2) 

Sed B (Loc 1) 100%b 1 0 0 0 0 0 0 0 (1) 

* Animals that were not found during test termination were considered dead. 

Initial animal density for each replicate was 20 animals. 

b Note that these testing sediments produced a statistically significant difference in survival when compared to the 
survival of the control animals. 
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Table 2. Growth o i Leptocheirus plumulosus During a 14-Day Exposure to Sediment Samples Collected 
from the Quanta Resources Site 

Growth via Dry Weight, mg/animal (mean dry weight) • 

Sample ID Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 

Control Sediment 0.890 0.875 0.947 0.915 0.925 0.845 0.930 0.870 (0.900) 

Sed A (Loc 2 Sub)a 0.500 0.500 0.505 0.489 0.488 0.490 0.530 0.553 (0.507) 

Sed C (Loc 3)a 0.581 0.533 0.581 0.535 0.491 0.594 0.620 0.464 (0.550) 

Sed D (Loc 2) a 0.720 0.753 0.720 0.685 0.680 0.753 0.758 0.720 (0.724) 

Sed E (Loc 6)" 0.725 0.700 0.745 0.610 0.763 0.560 0.690 0.744 (0.692) 

Sed F (Loc 5)a 0.630 0.575 0.675 0.630 0.600 0.630 0.640 0.700 (0.635) 

Sed G (Loc 4) a 0.635 0.665 0.745 0.655 0.650 0.742 0.653 0.689 (0.679) 

Sed H (Loc 4 Sub)a 0.550 0.605 0.558 0.515 0.560 0.574 0.505 0.495 (0.545) 

Sed B (Loc 1) l % a 0.790 0.840 0.875 0.770 0.890 0.855 0.795 0.885 (0.838) 

Sed B (Loc 1) 10%a 0.650 0.661 0.631 0.706 0.661 0.641 0.756 0.673 (0.672) 

Sed B (Loc 1) 50%b NA NA NA NA 0.600 0.350 NA NA (0.475) 

Sed B (Loc 1) 100%b 0.400 NA NA NA NA NA NA NA (0.400) 

NA-indicates that this replicate produced 100 % mortality thus no dry weight data is available 

a Produced a statistically significant difference in dry weight when compared to the control animals dry weight. 

b Testing sediments that were not included in the dry weight analysis because of significant mortality reduced the 
number of replicate test chambers to below the minimum of three required for statistical analysis. 
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Table 3. Water Quality Ranges During a 14-Day Exposure of Leptocheirus plumulosus to Sediment 
Samples Collected from the Quanta Resources Site 

Temperature* pH DO Salinity 

ID (°C) (mg/L) (%o) 

Control Sediment 19.7-20.1 7.1-7.8 4.6-7.6 10 

Sed A (Loc 2 Sub) 19.3-20.0 7.1-8.0 5.9-7.4 10 

Sed C (Loc 3) 19.0-20.4 7.1-8.0 5.8-7.3 ' 10 

Sed D (Loc 2) 19.1-19.9 7.2-8.1 5.6-7.5 10 

Sed E (Loc 6) 19.3-20.3 7.2-8.1 5.8-7.2 10 

Sed F (Loc 5) 19.2-19.9 7.5-8.1 5.6-7.4 10 

Sed G (Loc 4) 19.1-20.2 7.2-8.1 5.8-7.2 ' 10 

Sed H (Loc 4 Sub) 19.5-20.4 7.2-8.2 3.1-7.3 10 

Sed B (Loc 1) 1% 19.2-20.4 7.2-8.1 6.2-7.5 10 

Sed B (Loc 1) 10% 19.5-20.5 7.2-8.1 6.2-7.7 10 

Sed B (Loc 1)50% 19.5-20.2 7.2-8.1 6.3-7.7 10 

Sed B (Loc 1) 100% 19.5-19.9 7.2-8.1 6.1-7.4 10 

* Temperatures were collected from each replicate test chamber on Day 0 ofthe test. 
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Table 4. Total Ammonia Concentrations During a 14-Day Exposure of Leptocheirus plumulosus to 
Collected Sediment Samples Collected from the Quanta Resources Site 

Sample ID* Total Ammonia Concentration (mg/L) 
Day 0 Day 7 Day 14 

Control Sediment 0.32 0.40 . 0.081 

Sed A (Loc 2 Sub) 0.72 0.38 0.061 

Sed C (Loc 3) 0.61 0.26 0.063 

Sed D (Loc 2) 0.44 0.066 0.058 

Sed E (Loc 6) 0.43 ND ND 

Sed F (Loc 5) 0.27 ND ND 

Sed G (Loc 4) 0.34 ND 0.051 

Sed H (Loc 4 Sub) 0.59 0.058 ND 

Sed B (Loc 1) 1% 0.16 0.12 0.077 

Sed B (Loc 1) 10% 0.38 0.15 0.078 

Sed B (Loc 1)50% 0.89 0.20 0.16 

Sed B (Loc 1) 100% 1.4 0.26 0.22 

*Note that ammonia samples were collected as a composite of the replicate test chambers for each test 
sediment and the laboratory control sediment. 

ND = below the detection limit of 0.050 mg/L 
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Table 5. Total Organic Carbon and Total Volatile Solid Analyses of Sediment Samples Collected from the 
Quanta Resources Site 

Sample ID* Total Organic Carbon (mg/kg) Total Volatile Solids (wt, %) 

Sed A(Loc 2 Sub) 15,000 10 

Sed C (Loc 3) 17,000 11 

Sed D (Loc 2) 11,000 9.7 

Sed E (Loc 6) 14,000 8.3 

Sed F (Loc 5) 16,000 7.8 

Sed G (Loc 4) 16,000 8.7 

Sed H (Loc 4 Sub) 15,000 8.4 

Sed B (Loc 1) 22,000 13 

•Note that both TOC and TVS samples were sampled by Lockheed Martin and accompanied the testing sediment 
samples to be used in the bioassay testing. 
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Table 6. Reburial of Leptocheirus plumulosus During a 14-Day Exposure to Sediment Samples Collected 
from the Quanta Resources Site 

Reburial Data, % (mean reburial, %) 
Sample ID Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 

Control Sediment 100 100 100 100 100 100 100 100 (100) 

Sed A (Loc 2 Sub)a 58 63 100 89 56 65 40 53 (66) 

Sed C (Loc 3)a 19 25 19 65 18 24 10 45 (28) 

Sed D (Loc 2) 100 95 100 100 100 100 100 100 (99) 

Sed E (Loc 6) 95 100 100 100 100 100 100 100 (99) 

Sed F (Loc 5) 100 100 100 100 100 100 100 100 (100) 

Sed G (Loc 4) 100 100 100 100 100 100 100 100 (100) 

Sed H (Loc 4 Sub) 100 100 100 100 100 100 100 100 (100) 

Sed B (Loc 1) 1% 100 100 100 100 100 100 100 100 (100) 

Sed B (Loc 1) 10% 100 100 100 100 100 100 100 100 (100) 

a Produced a statistically significant difference in reburial when compared to the control animals. 

Note that testing sediment Sed B (Loc 1) 50 % and 100% concentrations were not included in the reburial analysis 
because of significant mortality reduced the number of replicate test chambers to below the minimum of three 
required for statistical analysis. 
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-Survival 
Start Date: 
End Data: 
Sample Data: 
Commants: 

05/10/2000 Test ID: 5012 Sample ID: 
05/17/2000 Lab ID: TC-Toxikon Corporation Jup Sample Type: 

Protocol: EPA503/8-91/001 and 600/4 Test Species: 

Quanta Resources 
SED-Sediment 
Menidia beryllina 

C o n e * 1 2 3 4 5 
Cont Sed. 1.0000 1.0000 1.0000 1.0000 0.9000 

ContWa.Only 1.0000 1.0000 1.0000 0.9000 1.0000 
Sed A 1.0000 1.0000 1.0000 1.0000 1.0000 
SedB 0.0000 0.0000 0.0000 0.0000 0.0000 
SedC 0.8000 0.8000 1.0000 1.0000 1.0000 
Sed D 1.0000 1.0000 1.0000 1.0000 1.0000 
SedE 1.0000 1.0000 1.0000 1.0000 1.0000 
SedF 1.0000 0.9000 0.9000 0.9000 1.0000 
SedG 0.8000 0.9000 0.9000 1.0000 0.9000 
Sed H 1.0000 1.0000 1.0000 1.0000 1.0000 •> 

Transform: Arcsin Sq uare Root Rank 1-Tailed 
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical 

Pooled 0.9800 1.0000 1.3794 1.2490 1.4120 4.981 10 
Sed A 1.0000 1.0204 1.4120 1.4120 1.4120 0.000 5 45.00 19.00 

•SedB 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 5 15.00 19.00 
SedC 0.9200 0.9388 1.2929 1.1071 1.4260 13.120 5 37.00 19.00 
Sed 0 1.0000 1.0204 1.4135 1.4120 1.4195 0.236 5 49.00 19.00 
SedE 1.0000 1.0204 1.4120 1.4120 1.4120 0.000 5 45.00 19.00 
SedF 0.9400 0.9592 1.3142 1.2490 1.4120 6.792 5 30.00 19.00 
SedG 0.9000 0.9184 1.2533 1.1071 1.4120 8.613 5 24.00 19.00 
Sed H 1.0000 1.0204 1.4120 1.4120 1.4120 0.000 5 45.00 19.00 

Auxiliary Testa Statistic Critical Skew Kurt 
Shapiro-Wine's Test indicates non-normal distribution (p <= 0.01) 
Equality of variance cannot be confirmed 
The control means ara not significantly different (p = 1.00) 

0.83614 

0 

0.93 

2.30601 

-0.5912 1.78558 

Hypothesis Test (1-tall, 0.05) 
Wilcoxon Rank Sum Test indicates significant differences 

Dose-Response Plot 

P a 9 « 1 ToxCalc v5.0 Reviewed b y J ^ 



-Growth 
Start Data: 05/10V2000 Test ID: 5012 Sample ID: 
End Date: 05/17/2000 Lab ID: TC-Toxikon Corporation Jup Sample Type: 
Sample Date: Protocol: EPA 503/8-91/001 and 600/ Test Species: 

Quanta Resources 
SED-Sediment 
MB-Menidia beryllina 

Cone- 1 2 3 4 
l^E 

5 
Con. Sad 1.9200 1.6500 1.8200 1.9300 1.8700 

orrt.Wa.Oniy 1.9500 20000 20200 20000 1.6500 
Sed A 1.7600 1.5300 1.7300 22600 1.7400 
SedC 1.7400 21300 1.7700 1.6600 21200 
SedD 1.9900 1.9900 20400 1.9400 20000 
SedE 1.9900 1.5000 1.4000 1.6200 21000 
SedF 1.6700 1.5300 1.6700 1.9900 1.9000 
SedG 20800 1.5900 1.6800 1.8800 1.9800 
Sed H 1.8300 1.5300 1.5900 1.3800 1.6600 

Transform: Untransformed 1-Talked 
Cone- Mean N-Mean Mean Min Max CVS N t-Stat Critical MSD 

Pooled 1.8810 1.0000 1.8810 1.6500 20200 7.239 10 
Sed A 1.8040 0.9591 1.8040 1.5300 22600 15.041 5 0.707 2571 0.2800 
SedC 1.8840 1.0016 1.8840 1.6600 21300 11.872 5 -0.028 2571 0.2800 
SedD 1.9920 1.0590 1.9920 1.9400 20400 1.789 5 -1.019 2571 0.2800 
SedE 1.7220 0.9155 1.7220 1.4000 21000 17.854 5 1.460 2571 0.2800 
SedF 1.7520 0.9314 1.7520 1.5300 1.9900 10.727 5 1.185 2571 0.2800 
SedG 1.8420 0.9793 1.8420 1.5900 2.0800 11.089 5 0.358 2571 0.2800 

•Sed H 1.5980 0.8495 1.5980 1.3800 1.8300 10.372 5 2599 2571 0.2800 

Auxiliary Teats Statistic Critical Skew Kurt 

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
Barttetfs Test indicates equal variances (p = 0.05) 
The control means are not signiflcantJv different (p = 0.35) 

0.96682 
14.1089 
0.99838 

0.926 
18.4753 
2.30601 

0.38447 -0.2958 

Hypothesis Teat (14all, 0.05) MSDu MSDp^ MSB MSE F-Prob df 
Bonferroni t Test indicates significant differences 0.28002 0.14887 0.07522 0.03953 0.09698 7,37 

Dose Response Plot 

1-tail, 0.05 level 
of significance 

6-

\ 
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tnd Date. 05/30/2000 Lab ID: TC-Toxikon Corporation Jup Sample Type: SED-Sediment 
Sample Date: Protocol: ASTM 1367 Test Species: LP-Leptocheirus plumulosus 
Comments: Lepto. 14-day Reburial 

Conc- 1 2 3 4 5 6 7 8 
Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

Sed A 0.5789 0.6316 1.0000 0.8947 0:5625 0.6500 0.4000 0.5263 
SedC 0.1875 0.2500 0.1875 0.6471 0.1818 0.2353 0.1000 0.4545 
SedD 1.0000 0.9474 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
SedE 0.9500 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
Sed Ft 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
SedG 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
Sed H 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

SedB 1.0% 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
S ed B10 % 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

Conc-
Transform: Untransformed Rank 1-Tailed 

Conc- Mean N-Mean Mean Min Max cv% N Sum Critical 
Control 1.0000 1.0000 1.0000 1.0000 1.0000 0.000 8 
•Sed A 0.6555 0.6555 0.6555 0.4000 1.0000 30.127 8 40.00 44.00 
•SedC 0.2805 0.2805 0.2805 0.1000 0.6471 64.242 8 36.00 44.00 
SedD 0.9934 0.9934 0.9934 0.9474 1.0000 1.873 8 64.00 44.00 
Sed E 0.9936 0.9938 0.9938 0.9500 1.0000 1.779 8 64.00 44.00 
SedFf 1.0000 1.0000 1.0000 1.0000 1.0000 0.000 8 68.00 44.00 
SedG 1.0000 1.0000 1.0000 1.0000 1.0000 0.000 8 68.00 44.00 
SedH 1.0000 1.0000 1.0000 1.0000 1.0000 0.000 8 68.00 44.00 

Sed B 1.0% 1.0000 1.0000 1.0000 1.0000 1.0000 0.000 8 68.00 44.00 
Sed B10 % 1.0000 1.0000 1.0000 1.0000 1.0000 0.000 8 68.00 44.00 

Auxiliary Tests Statistic Critical Skew Kurt 
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 3.76707 1.035 2.03988 11.0304 
Equality of variance cannot be confirmed 
Hypothesis Test (1-tail, 0.05) 
Steel's Many-One Rank Test indicates significant differences 

Dose-Response Plot 

1.2 T — 

3 2 
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TRIMMED SPEARMAN-KARBER METHOD.. VERSION 1.5 

DATE: May 15,2 TEST NUMBER: 0005012 
TOXICANT : Quanta Resources Sediment 
SPECIES: Leptocheirus plumulosu 

DURATION: 14 D 

RAW DATA: Concentration 
(%) 

. 00 
1. 00 

10 . 00 
50.00 

100.00 

Number 
Exposed 

160 
160 
160 
160 
160 

SPEARMAN-KARBER TRIM: 

SPEARMAN-KARBER ESTIMATES: LC50 
95% LOWER CONFIDENCE 
95% UPPER CONFIDENCE 

63% 

M o r t a l i t i e s 

1 
0 

27 
157 
159 

16.65 
14.78 
18.76 

NOTE- MORTALITY PROPORTIONS WERE NOT MONOTONICALLY INCREASING. 
ADJUSTMENTS WERE MADE PRIOR TO SPEARMAN-KARBER ESTIMATION, 



Lockheed Martin/ June 2000 
Leptocheirus plumulosus 

Toxikon Project No: 0005012 

< 

APPENDIX A 

SEDIMENT RAW DATA 

16 



REAC, Edison, NJ 
•y 1 , ^08 ) 321-4200 

EPA Contract 68 Cd 0022 
£4 -att'*3-^ 

CHAIN OF CUSTODY RECORD 
Project Name: (fpn**jl^. 

Project Number: 4? I.A- cot~s'~> No: 

<^REW Contact: T>.A ^ T H ; / , , * ' 

Sample Identification 

Phone ts^ 
SHEET NO. /OF I~ 

Analyses Requested 

Matrix: 
SD-
DS-
DL -
X -

Sediment 
Drum Solids 
Drum Liquids 
Other 

PW- Potable Water S- Soil 
GW- Groundwater W - Water 
SW- Surface Water 0 - Oil 
SL - Sludge A - • Air 

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY # 

Items/Reason 

/ / , . 

Relinquished By 

- SMS La 

Date Received By Date Time Items/Reason Relinquished By Date Received By Date Time 

/ / 

8/94 

FORM #4 



RFIH? Edison, N 
t998) 321-4200 
EPA Contract 68-C4-0022" ^ 

6$ -&1-**1> 

ciffii OPBJSTBBY R9BRD 
Project Name: dpct*^A<t ^ ^ o w ^ - c v 
Project Number: /2 )A-c~Q / \J 

<<BEW;Contact: T t » L ~ * - ^ Phones v ^ y ? / ^ ^ 

Sample Identification 

im mi w%W' mi 

02069 No: 

SHEET NO./OF / 
, Analyses Requested 

Matrix: 
SD - Sediment 
DS - Drum Solids 
DL - Drum Liquids 
X - Other 

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY* 

Items/Reason Relinquished By Date Received By Date Time Items/Reason Relinquished By Date Received By Date Time 

S VH-iC 
/ s 

FORM #4 
8/94 

* US. GPO: 1994-383-0' 5 



REAC, Edison, NJ 
SZ (9067-321-4200 

EPA Contract 68-G4-G022 <k 
6 4 -69*}- aa? 

Project Name: (i/L<<a^ 

Project Number: / I j A c h D / ? I 

Sample Identification 

CHAIN OF CUSTODY RECORD 

No: "> O b 
^ R g V g o n t a c t : - ^ / ^ s T P / W P h o n e : ( 7 5 . < ? 3 ^ / ' - y - t g - g 

Analyses Requested 
SHEET NO. I OF j 

I 
REAC # Sample No. Sampling Location Matrix Date Collected # of Bottles Container/Preservative 

/ 

A )$)*(, y • . 

\ ^ 
*> 

X / 
- ^ / 

/ 
/ 

\ > / 
\ ^ / 

\ S / 

\ y / 
\ 

Matrix: 

E? 
DL-
X -

Sediment 
Drum Solids 
Drum Liquids 
Other 

PW-
GW-
SW-
SL -

Potable Water 
Groundwater 
Surface Water 
Sludge 

S-
W -
O-
A -

Soil 
Water 
Oil 
Air 

Special Instructions: 

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY # 

ItemS/Reason Relinquished By Date Received By Date Time Items/Reason Relinquished By Date Received By Date Time 

FORM #4 8/94 



REAC, Edison, NJ 
?*A(908) 321-4200 

EPA Contract 68-G4-ee22~ 
6V -C9<i~AX3. 

crJlW OFWST8LW REWRD**
 m m " * 

Project Name: (pw^-f^. / f < ^ f ? 
Project Number: JZ / s i - e m / i i No: 

i - * t -

4 RFW Contact: T7>A~ TZA~<^ 

Sample Identification 

Phdnet73^? J 
SHEET NO.J.OF_/_ 

Analyses Requested 

Matrix: 
SD - Sediment 
DS - Drum Solids 
DL - Drum Liquids 
X - Other 

PW - Potable Water S -
GW - Groundwater W • 
SW - Surface Water O -

--SL - SJudge . A-

Special Instructions 

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY # 

Items/Reason Relinquished By Date Received By Date Time Items/Reason Relinquished By Date Received By Date Time 

FORM #4 8/94 

* US.OPO: 1994-383-0IS 



REAC, Edison, NJ 
Q23i>tfcQ8) 321-4200 

EPA Contract 68-64=0*322-' 
6$ -£t1~*^T> 

CHAIN OF CUSTODY RECORD 
Project Name:_ 
Project Number: /l\A-£r*> li* ̂  

, ^^RfVrContact: (T.U~ (ToA*** 
No: 

" i . ••) .''i /••> 

Phone^so 33/-

Sample Identification 
SHEET NO.JL.OF J _ 

Analyses Requested 

Matrix: 
(27- Sediment PW - Potable Water 
DS - Drum Solids GW - Groundwater 
DL - Drum Liquids SW - Surface Water 
X - Other SL - Sludge 

S-
W-
0 -
A -

Soil 
Water 
Oil 
Air 

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY # 

Items/Reason Relinquished By Date Received By Date Time Items/Reason Relinquished By Date Received By Date Time 

ICli , 

8/94 
"ORM#4 



~ T t f Q d h " "CHAIN OF CUSTODY RECORD"" O R " 
106 COASTAL WAY • JUPITER. FL 33477 
TEL: (561) 575-2477 • FAX: (561) 575-2497 

WORK ORDER # 

DUE DATE 

COMPANY Let k'hrscI /' V'rim 
ADDRESS Z ^ i ^ O W oar i b r t d q e^. /tv<g--

PHONE #(?•«?) ^jZI-dZQ-Z FAX( ) ' 
P.O.# . 

PROJECT MANAGER j V i >"> C QC rY<Z~ • 

PROJECT ID/LOCATION 

SAMPLE TYPE 
1. WASTEWATER 

^SOIL/SEDIMENT 
3. SLUDGE 
4. OIL 
5. DRINKING WATER 

(5}WATER (GW/MW^wJ) 
Y TISSUE 
8. OTHER (SPECIFY) 

CONTAINER TYPE 
©PLASTIC 
0 GLASS 
V-VOA 

ANALYSES 

SAMPLE 
IDENTIFICATION 

SAMPLE 
TYPE 

CONTAINER SAMPLING PRESERVATIVE / < $ / / / / / / / / / / / 

/ / ^ / / / / / / / / / / / C 0 M M E N T S 

SAMPLE 
IDENTIFICATION 

SAMPLE 
TYPE SIZE TYPE # DATE TIME 

PRESERVATIVE / < $ / / / / / / / / / / / 

/ / ^ / / / / / / / / / / / C 0 M M E N T S 

Control H^£? b l i  1 A'c- V 
Coo-tro t S?d\rrti ' 2. f t * P / ofio A'C V 

• 

—i 
1 CE r 

0 01 c 

if- ITiA!.!: 

SAMPLED BY DATE - 0*T • ID- CO RECEIVED BY: DATE SAMPLED BY 
TIME: - - o f J-n 

RECEIVED BY: 
TIME: -

RELINQUISHED BY: DATE - RECEIVED BY: DATE -RELINQUISHED BY: 
TIME: -

RECEIVED BY: 
TIME: -

RELINQUISHED BY: DATE - RECEIVED FOR LAB BY: DATE - -RELINQUISHED BY: 
TIME: -

RECEIVED FOR LAB BY: 
TIME: -

METHOD OF SHIPMENT COOLER TEMPERATURE 

SPECIAL INSTRUCTIONS: 

• RUSH .... BUSINESS DAY TURN AROUND 

• ROUTINE 
Sample disposal information 
Are there any other known or suspected contaminants in these 
samples other than those listed above? 

Yes No Jf Yes, 1st Known 



TUKKDN 
106 COASTAL WAY • JUPITER, FL 33477 
TEL: (561) 575-2477 • FAX: (561) 575-2497 

CHAIN OF CUSTODY RECORD WORK ORDER # 

DUE DATE 

COMPANY 

ADDRESS. 

PHONE # ( ) 

P.O. # 

FAX( ) 

PROJECT MANAGER 
PROJECT ID/LOCATIONC i ;x \ L U U v T l V" 1 ^ 

SAMPLE 
IDENTIFICATION 

,l1r-t 1 i<-(l»»»'i V~»T 

SAMPLE 
TYPE 

2. 

CONTAINER 

SIZE 

70? 

TYPE 

G 

SAMPLING 

DATE TIME 

SAMPLE TYPE 
1. WASTEWATER 
2. SOII^SEDIMEN^ 

3. SLUDG? 
4. OIL 
5. DRINKING WATER 
6. WATER (GW/MW/SW) 
7. TISSUE 
8. OTHER (SPECIFY) 

CONTAINER TYPE 
P - PLASTIC 
G - GLASS 
V • VOA 

ANALYSES 

PRESERVATIVE 

CI iRTfflED 

I EI 
—1«IAA 

COPY 

.SAMPLED BY 

RELINQUISHED BY: 

RELINQUISHED BY: 

METHOD OF SHIPMENT 

DATE 
TIME: 

DATE 
TIME: 

DATE 
TIME: 

RECEIVED BY: 

RECEIVED BY: 

RECEIVED FOR LAB BY: 

DATE 
TIME: 

DATE 
TIME: 

DATE--> 
TIME: , rr-•l<? CO 

COOLER TEMPERATURE 

SPECIAL INSTRUCTIONS: 

I I RUSH .... BUSINESS DAY TURN AROUND 
• ROUTINE 
Sample disposal information 
Are there any other known or suspected contaminants in these 
samples other than those listed above? 



TOXIKON CORPORATION 

106 COASTAL WAY 

JUPITER, FL 33477 

TEL: (561) 575-2477 

June 05, 2000 

Scott Glover 
Toxikon - Jupiter 

TEL: 
FAX 

RE: Control Sediment Lockheed Martin Order No.: 0005068 

Dear Scott Glover, 

Toxikon received 1 sample on 05/16/2000 for the analyses presented in the following report. 

There were no problems with the analyses and all data for associated QC met EPA or laboratory 
specifications except where noted in a Case Narrative. 

I f you have any questions regarding these test results, please feel free to call. 

Sincerely. 

Certifications: FL: E86278, 86396 



Toxikon Date: 06-Jun-00 

C L I E N T : Toxikon - Jupiter Cl ient Sample I D : Control Sediment 

L a b O r d e r : 0005068 Collection Date: 05/16/2000 

Pro jec t : Control Sediment Lockheed Mart in Matrix: S E D I M E N T 

L a b I D : 0005068-01A 

Analyses Result Rpt L imit Qual Units D F Date Analyzed 

PH SW9045B Analyst: AML 
pH 7.20 '1.0 pH Units 1 05/18/2000 

% SOLIDS D2216 Analyst: IT 
Percent Solids 59 0.00040 wt% 1 06/01/2000 

AMMONIA A S N E350.3 Analyst: L K P 
Nitrogen, Ammonia (As N) 40 1.6 mg/Kg 1 06/02/2000 

ICP METALS, T O T A L SW6010B Analyst: JS 
Antimony ND 8.5 mg/Kg-dry 1 05/18/2000 

Arsenic ND 8.5 mg/Kg-dry 1 05/18/2000 

Barium 26 17 mg/Kg-dry 1 05/18/2000 

Beryllium 0.44 0.34 mg/Kg-dry 1 05/18/2000 

Cadmium 1.1 0.85 mg/Kg-dry 1 05/18/2000 

Chromium 16 0.85 mg/Kg-dry 1 05/18/2000 

Cobalt 4.8 1.7 mg/Kg-dry 1 05/18/2000 

Copper 9.6 0.87 mg/Kg-dry 1 05/18/2000 

Lead 13 1.7 mg/Kg-dry 1 05/18/2000 

Manganese 170 8.5 mg/Kg-dry ' 1 05/18/2000 

Nickel 9.1 6.8 mg/Kg-dry 1 05/18/2000 

Selenium" ND 1.7 mg/Kg-dry 1 05/18/2000 

Silver ND 0.85 mg/Kg-dry 1 05/18/2000 

Thallium ND 6.8 mg/Kg-dry 1 05/18/2000 

Vanadium 19 1-7 mg/Kg-dry 1 05/18/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

1 



Toxikon Date: 06-Jun-00 

CLIENT: Toxikon - Jupiter Client Sample I D : Control Sediment 

Lab Order: 0005068 Collection Date: 05/16/2000 

Project: Control Sediment Lockheed Martin Matrix: SEDIMENT 

Lab ID: 0005068-01A 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

ORGANOCHLORINE PESTICIDES/PCB \ SW8081 Analyst: JS 
4,4-DDD ND 10 MQ/Kg 1 05/18/2000 
4,4'-DDE ND 10 ug/Kg 1 05/18/2000 
4,4'-DDT ND 10 ug/Kg 1 05/18/2000 
Aldrin ND 10 Mg/Kg 1 05/18/2000 
alpha-BHC ND 10 ug/Kg 1 05/18/2000 
Aroclor 1016 ND 10 Mg/Kg 1 05/18/2000 
Aroclor 1221 ND 10 pg/Kg 1 05/18/2000 
Aroclor 1232 ND 10 wg/Kg 1 05/18/2000 
Aroclor 1242 ND 10 pg/Kg 1 05/18/2000 
Aroclor 1248 ND 10 pg/Kg 1 05/18/2000 
Aroclor 1254 ND 10 pg/Kg 1 05/18/2000 
Aroclor 1260 ND 10 pg/Kg 1 05/18/2000 
beta-BHC ND 10 pg/Kg 1 05/18/2000 
Chlordane ND 50 pg/Kg 1 05/18/2000 
delta-BHC ND 10 pg/Kg 1 05/18/2000 
Dieldrin ND 10 pg/Kg 1 05/18/2000 
Endosulfan I ND 10. pg/Kg 1 05/18/2000 
Endosulfan II ND 10 pg/Kg 1 05/18/2000 
Endosulfan sulfate ND 10 pg/Kg 1 05/18/2000 
Endrin ND 10 pg/Kg 1 05/18/2000 
Endrin aldehyde ND 10 pg/Kg 1 05/18/2000 
Endrin ketone ND 10 pg/Kg 1 05/18/2000 
gamma-BHC ND 10 pg/Kg 1 05/18/2000 
Heptachlor ND 10 pg/Kg 1 05/18/2000 
Heptachlor epoxide ND 10 pg/Kg 1 05/18/2000 
Methoxychlor ND 10 pg/Kg 1 05/18/2000 
Toxaphene ND 50 pg/Kg 1 05/18/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 



Toxikon Date: 06-Jun-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005068 

Project: Control Sediment Lockheed Martin 

Lab ID: 0005068-01A 

Client Sample ID: Control Sediment 

Collection Date: 05/16/2000 

Matrix: SEDIMENT 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

POLYNUCLEAR AROMATICS SW8100 Analyst: IT 

Naphthalene ND 1400 pg/Kg-dry 1 05/23/2000 

2-Methylnaphthalene ND 1400 pg/Kg-dry 1 05/23/2000 

1-Methylnaphthalene ND 1400 pg/Kg-dry 1 05/23/2000 

Acenaphthylene ND 1400 pg/Kg-dry 1 05/23/2000 

Acenaphthene ND 1400 pg/Kg-dry 1 05/23/2000 

Fluorene ND 1400 pg/Kg-dry 1 05/23/2000 

Phenanthrene ND 1400 pg/Kg-dry 1 05/23/2000 

Anthracene ND 1400 pg/Kg-dry 1 05/23/2000 

Fluoranthene ND 1400 pg/Kg-dry 1 05/23/2000 

Pyrene ND 1400 pg/Kg-dry 1 05/23/2000 

Benzo(a)anthracene ND 1400 pg/Kg-dry 1 05/23/2000 

Chrysene ND 1400 pg/Kg-dry 1 05/23/2000 

Benzo(b)fluoranthene ND 1400 pg/Kg-dry 1 05/23/2000 

Benzo(k)fluoranthene ND 1400 pg/Kg-dry 1 05/23/2000 

Benzo(a)pyrene ND 1400 pg/Kg-dry 1 05/23/2000 

Dibenzo(a,h)anthracene ND 1400 pg/Kg-dry ' 1 05/23/2000 

lndeno(1,2,3-cd)pyrene ND 1400 pg/Kg-dry 1 05/23/2000 

Benzo(g,h,i)perylene ND 1400 pg/Kg-dry 1 05/23/20Q0 

SULFIDE SW9030 Analyst: 

Sulfide ND 0.33 mg/Kg 1 06/01/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

3 



Toxikon Corporation 
Jupiter, Florida 

Page: d<3M 
Form No: 273 
Effective: Dec. 1999 

TEST SEDIMENT/SOIL RECEIPT LOO 

Test Sediment/Soil ID: fonfa, | sed)yntni~ 1 D a t e R e c e i v e d : S-A-bo 

Sponsor: Q>(x\cQ[ BW*VN A u ^ i fcoM/l^ £_^% Xbbtrxeed lAtKrkrirs 

Toxikon Study/Protocol No(s): 

Number of Containers Recid: Type of Containers: .%$fC 
Won 

Mode of Transportation: , p^^^^/ g . X n K g s S 

SEDIMENT/SOIL DESCRIPTION 

Color: Associated Water pH: ^ <g 

Sample Temperature upon Receipt: 

Check One: Coarse Sand Fine Sand S i l t 2C_ Clay 

Label Information: A//A 

PaperMorK - fVarrow RiMr colUc-Hoh si + <- Coll-€cf<rcf 

Check i f sample u t i l i z e d on the day received. •— 

Record dates'sample W i l l be used, i f not u t i l i z e d on the day 
received. 

Sample Storage Location/Conditions i f not u t i l i z e d upon receipt. 

Note i f sample i s wet pressed through a sieve or pH adjustment 
made: 

CERTIFIED COPY 
U*£ 

INITIALS CAT;; 

Above Data By: 3 Date: S~/4/06 



Toxikon Corporation 
Jupiter, Florida 

Page: 
Form No: 273 
Effective: Dec. 1999 

TEST SEDIMENT/SOIL RECEIPT LOG $ £ 0 A 

Test Sediment/Soil ID: LOC i f l / L f b ® Date Received: $-0*4,-00 

Sponsor: L<9c£Ke«J /l/UrR* 

Toxikon Study/Protocol No(s): 

Number of Containers Rec,d: | Type of ,Containers: p^tn^rZ 

Mode of Transportation: ' l p«A 0>c 

SEDIMENT/SOIL DESCRIPTION 

Color: black Associated Water pH: 

Sample Temperature upon Receipt: JQ •£> »^ 

Check One: Coarse Sand Fine Sand Silt X Clay 

Label Information: LOC z 5 Ufl To* 

s/Tg : 8 a arte* BeSburces f>)zlbo p i urn y loS u 5 T>s+s 

order a- /3x 
Sample* -t* 

Check i f sample uti l ized on the day received. — 

Record dates sample Will be used, i f not uti l ized on the day 
received. 

Sample Storage Location/Conditions i f not uti l ized upon receipt. 

. B o a t e r Cryohridcxc ^ 4 *<L •' 
Note i f sample i s vet pressed through a sieve or pH adjustment 
m a d e i - ( W y . 

Above Dat* Bv: A./ T> ~» 4- ,0 1 
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Toxikon Corporation 
Jupiter, Florida 

Page: dMx̂  
Form No: 273 
Effective: Dec. 1999 

r\dKC&± es segment is -fc bi lAsed for r}e4if\\Jrive. -r-es-h 

TE8T SEDIMENT/SOIL RECEIPT LOO 5 EO 6 

Test Sediment/Soil ID: LOC I D a t e Received: 5 . 4 , 0 0 

sponsor: LOCK heed fYlCLrhn 

Toxikon Study/Protocol No(s): 

Number of Containers Rec'd: Type of Containers: ^ ^ b l r ^ 

Mode of Transportation: f ^ t r a \ £ x p f , s s 

SEDIMENT/SOIL DESCRIPTION 

Color: Associated Water pH: 

Sample Temperature upon Receipt: j [, 4 • ^ 

Check One: Coarse Sand Fine Sand Silt ^ Clay 

Label Information: EOISMJ N'T 
si'-f «*: 

cog fyQr^pie # A I°!b8-} 
L- olurnu /6SQ5 * m . b f r y I I i n e , " De-HniHv'e tax: Tes t* 

Check i f sample u t i l i z e d on the day received. •— 

Record dates sample W i l l be used, i f not u t i l i z e d on the day 
received. 

Sample Storage Location/Conditions i f not u t i l i z e d upon receipt. 

Note i f sample i s wet pressed through a sieve or pH adjustment 
m a d e ! ftyfifortij" S ra \ t n h a r . h . 



Toxikon Corporation 
Jupiter, Florida 

Page: ftjtQM 
Form No: 273 . 
Effective: Dec. 1999 

TEST SEDIMENT/SOIL RECEIPT LOG 5 EO C 

Test Sediment/Soil ID: ^ 0 ^ 3 Date Received: SJA^QO 

Sponsor: LOCK h e m a r - h 

Toxikon Study/Protocol No(s): 

Number of Containers Rec'd: j Type of Containers: ^^uuSuj-

Mode of Transportation: frgfllgrfrl £xpr£SS 

SEDIMENT/SOIL DESCRIPTION 

Color: dlacC Associated Water pH: 

Sample Temperature upon Receipt: /0-A 0 C 

Check One: Coarse•Sand Fine Sand S i l t v / Clay 

Label Information: KB AC . EDlSdnJ NT tiuantCt #eSQu_xc<>s 

Snmplt # AigbXts wor/C order u o LOC 3 S/^/o o 
m.b/rLj)h »* * L- pi 
Check i f sample utilized on the day received. 

Record dates'sample Will be used, i f not utilized on the day 
received. 

Sample Storage Location/Conditions i f not utilized Upon receipt. 

''Boater Ciryn4r\dc\C ^4°C 
Note i f sample i s wet pressed through a sieve or pH adjustment 
made: 

Above Data By: $6? Date: S~/M/oj> 



Toxikon Corporation 
Jupiter, Florida 

Page: (UuS~ 
Form No: 273 
Effective: Dec. 1999 

TEST SEDIMENT/SOIL RECEIPT LOO SE 0 D 

Test Sediment/Soil ID: QC, 2- Date Received: s /A JOO 

sponsor: LocKhted » rtarH* 
Toxikon Study/Protocol No(s): 

Number of Containers Rec'd: Type of Containers: 

Mode of Transportation: ^ / 5 x o r , s s 

SEDIMENT/SOIL DESCRIPTION 

Color: &\0lCK Associated Water pH: 

Sample Temperature upon Receipt: ^ ec_ 

Check One: Coarse Sand Fine Sand . Silt y Clay 

Label Information: R£AC zpisppj fi/-r sample *f\)Qto&r 

LOC2-

Check i f sample utilized on the day received. 

Record dates sample Will be used, i f not utilized on the day 
received. 

Sample Storage Location/Conditions i f not utilized Upon receipt. 

Note i f sample i s wet pressed through a sieve or pH adjustment 
made: 

('M^^O^J ^Jt^ll In face J: 

I 
Above Data By: $ h 3^ 1 Date* 6 Mjo 6 



Toxikon Corporation 
Jupiter, Florida 

Page: /Ufok 
Form No: 273 
Effective: Dec. 1999 

TEST SEDIMENT/SOIL RECEIPT LOO E 

Test Sediment/Soil ID: Date Received: 5 J4/0Q 

Sponsor: Loc*heed • mrxr -H ^ 

Toxikon Study/Protocol No(s): 

Number of Containers Rec'd: Type of Containers: b/a 

Mode of Transportation: f^d^fql E~Kpr<r$S 

SEDIMENT/SOIL DESCRIPTION 

Color: b ) g C K 
Associated Water pH: 

Sample Temperature upon Receipt: )\.() ' C, 

Check One: Coarse Sand Fine Sand S i l t V Clay 

Label Information: K£ A C. £ p)SbN A/X sample & AwnzL 
si t ~e 

&aania ftestrurc*s mnc order** Q-i?>h LOC 6 

Check i f sample utilized on the day received. 

Record dates"' sample Will be used, i f not utilized on the day 
received. 

Sample Storage Location/Conditions i f not utilized upon receipt. 

Note i f sample i s vet pressed through a sieve or pH adjustment 
made: 

Above Data By: 5<b 'rfyc Date: s f 4 fa & 
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Toxikon Corporation 
Jupiter, Florida 

Page: (idi{p~l 
Form No: 273 
Effective: Dec. 1999 

TEST SEDIMENT/SOIL RECEIPT LOG S BO F 

Test Sediment/Soil ID: LO c ^~ Date Received ; 5)4 loo 
sponsor: Lockheed Warh'* 
Toxikon Study/Protocol No(s): 

Number of Containers Rec'd: Type of Containers: ̂ g g ^ ^ 

Mode of Transportation: p^g € r C K \ £ X o r ( f S ^ 

SEDIMENT/SOIL DESCRIPTION 

Color: bjaCJC Associated Water pH: 

Sample Temperature upon Receipt: 

Check One: Coarse Sand 
arc. 

Fine Sand Silt \/ Clay 

Label Information: Si TE 

L O C sr 

Check i f sample u t i l i z e d on the day received. 

S A foe 

Record dates sample W i l l be used, i f not u t i l i z e d on the day 
received. 

Sample Storage Location/Conditions i f not u t i l i z e d upon receipt, 

Note i f sample i s wet pressed through a sieve or pH adjustment 
made: 

Above Data By: ^ 1 ̂ te: S f 4 l 



Toxikon Corporation 
Jupiter, Florida 

Page: 
Form No: 273 
Effective: Dec. 1999 

TEST SEDIMENT/SOIL RECEIPT LOG {>&Q Gr 

Test Sediment/Soil ID: i,b C 4 Date Received: 

sponsor: Lock herd mnr+\K 

Toxikon Study/Protocol No(s): 

Number of Containers Rec'd: I Type of Containers: 

Mode of Transportation: f e r a \ E^pf^SS 

SEDIMENT/SOIL DESCRIPTION 

Color: Associated Water pH: 

Sample Temperature upon Receipt: 9. H °C 

17 Check One: Coarse Sand Fine Sand S i l t Clay 

Label Information: 

Check i f sample utilized on the day received. 

Record dates'sample Will be used, i f not utilized on the day 
received. 

Sample Storage Location/Conditions i f not utilized upon receipt. 

Note i f sample i s vet pressed through a sieve or pH adjustment 
made: 

Above Data By: j f c S C ./k. Date: g f o f o Q 



Toxikon Corporation 
Jupiter, Florida 

Page: /W) 
Form No: 273 
Effective: Dec. 1999 

TEST SEDIMENT/SOIL RECEIPT LOO 3 EO Vt 

Test Sediment/Soil ID: [^QC A SUf?) Date Received: 5 IAIQO 
sponsor: l o c K h s t d \Y)arhfn 

Toxikon Study/Protocol No(s): 

Number of Containers Rec'd: \ Type of Containers: 

Mode of Transportation: pff^fe /-q / /rx pffS** 

SEDIMENT/SOIL DESCRIPTION 

color: 4̂ Associated Water pH: 

Sample Temperature upon Receipt: 

Check One: Coarse Sand Fine Sand Silt ^ Clay 

Label Information: ( ^ W L A ^ T 

Check i f sample utilized on the day received.. 

Record dates'sample Will be used, i f not utilized on the day 
received. 

Sample Storage Location/Conditions i f not utilized upon receipt. 

Note i f sample i s vet pressed through a sieve or pH adjustment 
made: 

Above Data By: g (-> Date '60 



Toxikon Date: 30-May-OO 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005012 

Project: TOC SAMPLES-LOCK MARTIN 

Lab ID: 0005012-01A 

Client Sample ID: LOC-1 

Collection Date: 05/02/2000 

Matrix: SEDIMENT 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

TOTAL ORGANIC CARBON 
Organic Carbon, Total 

TOTAL VOLATILE SOLIDS 
Total Volatile Solids 

SW9060 
22000 750 mg/Kg 

E160.4 
13. 1.0 Wt% 

Analyst: JY 
1 05/11/2000 

Analyst: JY 
1 05/30/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

/ 



Toxikon Date: 30-May-00 

CLIENT: Toxikon - Jupiter 
Lab Order: 0005012 
Project: TOC SAMPLES-LOCK MARTIN 

Lab ID: 0005012-02A 

Client Sample ID: LOC-2 
Collection Date: 05/02/2000 

Matrix: SEDIMENT 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

TOTAL ORGANIC CARBON 
Organic Carbon, Total 

TOTAL VOLATILE SOLIDS 
Total Volatile Solids 

SW9060 
11000 500 mg/Kg 

E160.4 
9.7 1.0 wt% 

Analyst: JY 
1 05/11/2000 

Analyst: JY 
1 . 05/30/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 30-May-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005012 

Project: TOC SAMPLES-LOCK MARTIN 

Lab ID: 0005012-03A 

Client Sample ID: LOC2 SUB 

Collection Date: 05/02/2000 

Matrix: SEDIMENT 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

TOTAL ORGANIC CARBON 
Organic Carbon, Total 

TOTAL VOLATILE SOLIDS 
Total Volatile Solids 

SW9060 
15000 540 mg/Kg-

E160.4 
10 1.0 wt% 

Analyst: JY 
1 05/11/2000 

Analyst: JY 
1 05/30/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits . 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

3 



Toxikon Date: 30-May-OO 

CLIENT: Toxikon - Jupiter. 
Lab Order: 0005012 

Project: TOC SAMPLES-LOCK MARTIN 

Lab ID: 0005012-04A 

Client Sample ID: LOC-3 

Collection Date: 05/02/2000 

Matrix: SEDIMENT 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

TOTAL ORGANIC CARBON 
Organic Carbon, Total 

TOTAL VOLATILE SOLIDS 
Total Volatile Solids 

SW9060 
17000 550 mg/Kg-

E160.4 
11 1.0 wt% 

Analyst: JY 
05/11/2000 

Analyst: JY 
05/30/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 



Toxikon Date: 30-May-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005012 

Project: TOC SAMPLES-LOCK MARTIN 

Lab ID: 0005012-05A 

Client Sample ID: LOC-4 

Collection Date: 05/02/2000 

Matrix: SEDIMENT 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

TOTAL ORGANIC CARBON 
Organic Carbon, Total 

TOTAL VOLATILE SOLIDS 
Total Volatile Solids 

SW9060 
16000 550 mg/Kg 

E160.4 
8.7 1.0 wt% 

Analyst: JY 
1 05/11/2000 

Analyst: JY 
1 05/30/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 30-May-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005012 

Project: TOC SAMPLES-LOCK MARTIN 

Lab ID: 0005012-06A 

Client Sample ID: LOC4 SUB 

Collection Date: 05/02/2000 

Matrix: SEDIMENT 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

TOTAL ORGANIC CARBON 
Organic Carbon, Total 

TOTAL VOLATILE SOLIDS 
Total Volatile Solids 

SW9060 
15000 380 mg/Kg 

E160.4 
8.4 1.0 wt% 

Analyst: JY 
1 05/11/2000 

Analyst: JY 
1 05/30/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 



Toxikon Date: 30-May-00 

CLIENT: Toxikon - Jupiter 
Lab Order: 0005012 

Project: TOC SAMPLES-LOCK MARTIN 

Lab ID: 0005012-07A 

Client Sample ID: LOC-5 
Collection Date: 05/02/2000 

Matrix: SEDIMENT 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

TOTAL ORGANIC CARBON 
Organic Carbon, Total . 

TOTAL VOLATILE SOLIDS 
Total Volatile Solids 

SW9060 
16000 460 ' mg/Kg 

E160.4 
7.8 1.0 wt% 

Analyst: JY 
05/11/2000 

Analyst: JY 
05/30/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 7 



Toxikon Date: 30-Mqy-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005012 

Project: TOC SAMPLES-LOCK MARTIN 

Lab ID: 0005012-08A 

Client Sample I D : LOC-6 

Collection Date: 05/02/2000 

Matrix: SEDIMENT 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

TOTAL ORGANIC CARBON 
Organic Carbon, Total 

TOTAL VOLATILE SOLIDS 
Total Volatile Solids 

SW9060 
14000 510 mg/Kg 

E160.4 
8.3 1.0 wt% 

Analyst: JY 
05/11/2000 

Analyst: JY 
05/30/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



STANDARD OPERATING PROCEDURE 

Project # QOOSQ^g. 

Sample Volume • 

TOTAL SOLIDS DRIED 
Mrthftfl 16fll_ 

A A S H T Q T " 

Reference No. 
Revision: 
Date: 

S o u i t > ^ 

4.1.42 
004 

07/11/96 

Batch QC n -voc cxDô sacrvs 
Analysis Date ^ 3 - " S o — Q Q 

Sample 10 DIlution 
POPtor 

22s 1*5.^0 

2a 

Crucible 

Crucible Weight (gr) 

ao 

Crucible + Sample Weight (gr) 

Cpp,°.3lft-

o 

Residue 
(grams) 

Tptol 
5?lidt 

* »* «• \2> 

Analyst 

Date 
Page 

Verif ied By / - yX? Torvl ^ A A / J C J P 

Date 
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Toxikon Date: 02-Jun-00 

CLIENT: Toxikon - Jupiter Client Sample ID: CONTROL SEDIMENT 
Lab Order: 0005053 Collection Date: 05/15/2000 
Project: LOCKHEED-LEPT 14DAY Matrix: SEDIMENT 
Lab ID: 0005053-01A 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N E350.3 Analyst: LKP 
Nitrogen, Ammonia (As N) , 47 0.95 mg/Kg 1 - 06702/2000 

'T)r..K.O OOir'V 

hi 
DATS 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 02-Jun-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005053 

Project: LOCKHEED-LEPT14DAY 

Lab ID: 0005053-02A 

Client Sample ID: SEDIMENT A 

Collection Date: 05/15/2000 

Matrix: SEDIMENT 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
89 2.1 mg/Kg 

Analyst: LKP 
1 - 06/02/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

• - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E • Value above quantitation range 

2 



Toxikon Date: 02-Jun-00 

CLIENT: Toxikon - Jupiter 
Lab Order: 0005053 
Project: LOCKHEED-LEPT14DAY 
Lab ID: 0005053-03A 

Client Sample ID: SEDIMENT B 
Collection Date: 05/15/2000 

Matrix: SEDIMENT 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
J70 2.6 mg/Kg 

Analyst: LKP 
1 - 06/02/2000 

Qualifiers: NO - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 02-Jun-OO 

CLIENT: Toxikon - Jupiter 
Lab Order: 0005053 
Project: LOCKHEED-LEPT14DAY 
Lab D3: 0005053-04A 

Client Sample ID: SEDIMENT C 
Collection Date: 05/15/2000 

Matrix: SEDIMENT 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

t 

E350.3 
92 2.3 mg/Kg 

Analyst: LKP 
1 - 06/02/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S • Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

4 



Toxikon Date: 02-Jun-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005053 

Project: LOCKHEED-LEPT14DAY 

Lab ID: 0005053-05A 

Client Sample ID: SEDIMENT D 

Collection Date: 05/15/2000 

Matrix: SEDIMENT 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
84 2.5 mg/Kg 

Analyst: LKP 
1 - 06702/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 02-Jun-00 

CLIENT: Toxikon - Jupiter 
Lab Order: 0005053 
Project: LOCKHEED-LEPT 14DAY 
Lab U>: 0005053-06A 

Client Sample ID: SEDIMENT E 
Collection Date: 05/15/2000 

Matrix: SEDIMENT 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
48 2.4 mg/Kg 

Analyst: LKP 
1 - 06/02/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

6 



Toxikon Date: 02-Jun-00 

CLIENT: Toxikon - Jupiter 
Lab Order: 0005053 
Project: LOCKHEED-LEPT 14DAY 
Lab ED: 0005053-07A 

Client Sample ID: SEDIMENT F 
Collection Date: 05/15/2000 

Matrix: SEDIMENT 

Analyses Result Rpt Limit Qua! Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
33 2.3 mg/Kg 

Analyst: LKP 
1 06/02/2000 

t 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R • RPD outside accepted recovery limits 

E • Value above quantitation range 



Toxikon Date: 02-Jun-00 

CLIENT: Toxikon- Jupiter 
Lab Order: 0005053 
Project: LOCKHEED-LEPT 14DAY 
Lab ID: 0005053-08A 

Client Sample ID: SEDIMENT G 
Collection Date: 05/15/2000 

Matrix: SEDIMENT 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
37 2.1 mg/Kg 

Analyst: LKP 
1 06702/2000 

1 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B • Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S • Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

8 



Toxikon Date: 02-Jun-OO 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005053 

Project: LOCKHEED-LEPT 14DAY 

Lab ID: 0005053-09A 

Client Sample ID: SEDIMENT H 

Collection Date: 05/15/2000 

Matrix: SEDIMENT 

Analyses Result Rpt Limit Qua! Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
43 2.0 mg/Kg 

Analyst: LKP 
1 06/02/2000 

1 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level p 



TQXKDN 
106 COASTAL WAY • JUPITER, FL 33477 
TEL: (561) 575-2477 • FAX: (561) 575-2497 

CHAIN OF CUSTODY RECORD 
Day o Tuesda* 

WORK ORDER # 

DUE DATE 

COMPANY LOC K he<rd tr)aritn 
ADDRESS yjpodbi idqtL /hsnu<z 

PHONE #fl3Sj r ? ^ ' - » 2 . < ^ X ( ) 
p.o. # ; 
PROJECT MANAGER Dan C DOj<<-
PROJECT ID/LQCATIONT <?ptV MClCUj 5C f^n/D^ 

SAMPLE TYPE CONTAINER TYPE 
1. WASTEWATER (f>) PLASTIC 

2. SOIL/SEDIMENT G - GLASS 

3. SLUDGE V - VOA 

4. OIL 

5. DRINKING WATER 

^)WATER (GW/MW(SWp 

7. TISSUE 

8. OTHER (SPECIFY) 

ANALYSES 

SAMPLE 
IDENTIFICATION 

SAMPLE 
TYPE 

CONTAINER SAMPLING PRESERVATIVE / S / / / / / / / / / / / 

/ / / / / / / / / / / / / C 0 M M E N T S 

SAMPLE 
IDENTIFICATION 

SAMPLE 
TYPE SIZE TYPE # DATE TIME 

PRESERVATIVE / S / / / / / / / / / / / 

/ / / / / / / / / / / / / C 0 M M E N T S 

Control -b*d\mPr\ 9 1 \ \ 3 SO A y y 

&ed\m'n +- A | i 1 

y 

t 

i 

i 

i j 

i 

i 
i 

y -y 

t>ed\rr\er\ +• ^ i 
! 

i 
y -y 

i -y 

v-
/ 

<Dfd\rr\rri±- H 
/ V-

/ / • 
i / 

/D7. 
- y » 

Sediment yd> \ / V V V <• 

SAMPLED BY ED BY 

RELINQUISHED BY: 

RELINQUISHED BY: 

METHOD OF SHIPMENT 

DATE 
TIME: \\ : ff/^/ 
DATE 
TIME: 

DATE 
TIME: 

RECEIVED BY: 

RECEIVED BY: 

RECEIVED FOR LAB BY: 

COOLER TEMPERATURE 

DATE 
TIME: 

DATE 
TIME: 

DATE 
TIME: 

SPECIAL INSTRUCTIONS: 

I I RUSH ....BUSINESS DAY TURN AROUND 
• ROUTINE 
Sample disposal information 
Are there any other known or suspected contaminants in these 
samples other than those listed above? 

Yes No If Yes, 1 st Known 



Toxikon Date: 30-May-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005067 

Project: Lepto 14-day Screen/Def. Day 0 

Lab ID: 0005067-01A 

Client Sample ID: Control Sediment 

Collection Date: 05/16/2000 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

ALKALINITY 
Alkalinity, Total (As CaC03) 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E310.1 
86 1.0 

E350.3 
0.32 0.050 

Analyst: CD 
mg/LCaC03 1 05/19/2000 

Analyst: LKP 
mg/L 1 05/26/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 30-May-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005067 

Project: Lepto 14-day Screen/Def. Day 0 

Lab ID: 0005067-02A 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N E350.3 Analyst: LKP 
Nitrogen, Ammonia (As N) 0.72 0.050 mg/L 1 05/26/2000 

Client Sample ID: Sediment A 

Collection Date: 05/16/2000 

Matrix: AQUEOUS 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

2 



Toxikon Date: 30-May-00 

CLIENT: Toxikon - Jupiter 

, Lab Order: 0005067 

Project: Lepto 14-day Screen/Def. Day 0 

Lab ID: 0005067-03A 

Analyses 

Client Sample ID: Sediment C 

Collection Date: 05/16/2000 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.61 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/26/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 30-May-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005067 

Project: Lepto 14-day Screen/Def. Day 0 

Lab ID: 0005067-04A 

Client Sample ID: Sediment D 

Collection Date: 05/16/2000 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.44 0.050 mg/L 

Analyst: LKP 
05/26/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

4 



Toxikon Date: 30-May-00 

CLIENT: Toxikon - Jupiter 

! Lab Order: 0005067 

Project: Lepto 14-day Screen/Def. Day 0 

Lab ID: 0005067-05A 

Client Sample ID: Sediment E 

Collection Date: 05/16/2000 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.43 0.050 mg/L 

Analyst: LKP 
1 05/26/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon 
Date: 30-May-00 

CLIENT: Toxikon - Jupiter Client Sample ID: Sediment F 

Lab Order: 0005067 Collection Date: 05/16/2000 

Project: Lepto 14-day Screen/Def. Day 0 Matrix: AQUEOUS 

Lab ID: 0005067-06A 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.27 

E350.3 
0.050 mg/L 05726/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

6 



Toxikon Date: 30-May-00 

'CLIENT: Toxikon - Jupiter 

Lab Order: 0005067 

Project: Lepto 14-day Screen/Def. Day 0 

Lab ID: 0005067-07A 

Client Sample ID: Sediment G 

Collection Date: 05/16/2000 

Matrix: AQUEOUS 

[Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.34 0.050 mg/L 

Analyst: LKP 
05/26/2000 

i1 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 



Toxikon Date: 30-May-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005067 

Project: Lepto 14-day Screen/Def. Day 0 

Lab ID: 0005067-08A 

Client Sample ID: Sediment H 

Collection Date: 05/16/2000 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.59 0.050 mg/L 

Analyst: LKP 
1 05/26/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

8 



![ 

^ Toxikon Date: 30-May-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005067 

Project: Lepto 14-day Screen/Def. Day 0 

Lab ID: 0005067-09A 

Client Sample ID: Sediment B 1% 

Collection Date: 05/16/2000 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.16 0.050 mg/L 

Analyst: LKP 
1 05/26/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



r 

Toxikon Date: 30-May-00 

CLIENT: Toxikon - Jupiter Client Sample ID: Sediment B 10% 

Lab Order: 0005067 Collection Date: 05/16/2000 

Project: Lepto 14-day Screen/Def. Day 0 Matrix: AQUEOUS 

Lab ID: 0005067-1 OA 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N E350.3 Analyst: LKP 
Nitrogen, Ammonia (As N) 0.38 0.050 mg/L 1 05/26/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

10 



Toxikon Date: 30-May-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005067 

Project: Lepto 14-day Screen/Def. Day 0 

Lab ID: 0005067-1 IA 

Client Sample ID: Sediment B 50% 

Collection Date: 05/16/2000 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.89 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/26/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 30-May-OO 

CLIENT: Toxikon - Jupiter 
Lab Order: 0005067 
Project: Lepto 14-day Screen/Def. Day 0 
Lab ID: 0005067-12A 

Client Sample ID: Sediment B 100% 
Collection Date: 05/16/2000 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E3S0.3 
1.4 0.050 mg/L 

Analyst: LKP 
05/26/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 12 



TQXiCDN 
106 COASTAL WAY • JUPITER, FL 33477 
TEL: (561) 575-2477 • FAX: (561) 575-2497 

00-

CHAIN OF CUSTODY RECORD 
0^ 07 

WORK ORDER # : 

DUE DATE 

COMPANY 

ADDRESS 

PHONE # ( ) 

P.O. # 

FAX ( ) 

PROJECT MANAGER 

SAMPLE TYPE CONTAINER TYPE 
1. WASTEWATER (£V)>LASTIC 
2. SOIL/SEDIMENT G - GLASS 
3. SLUDGE V - VOA 
4. OIL 
5. DRINKING WATER 

^/tvATER (GW/MW/S^yy' 

7. TISSUE 
8. OTHER (SPECIFY) 

ANALYSES 

SAMPLE 
IDENTIFICATION 

SA 

r 
VlPLE CONTAINER SAMPLING PRESERVATIVE /K^J/ / / / / / / / / / / / SAMPLE 

IDENTIFICATION 
SA 

r r-PE SIZE TYPE # DATE TIME / COMMENTS 

is , r 1 • 
% \ ,\ 1 1 

1 

c 

SfJ F 
[r 

„ 

S,/ 0 V*» • f < r 7 i f 

a 

SAMPLED BY _ 

&JTo 6 V l 
RELINQUISHED BY: 

RELINQUISHED BY: 

METHOD OF SHIPMENT 

DATE S • j j 00 
TIME: / > - -< J 

DATE 
TIME: 

DATE 
TIME: 

RECEIVED BY: 

RECEIVED BY: 

RECEIVED FOR LAB BY: 

COOLER TEMPERATURE 

DATE 
TIME: 

DATE 
TIME: 

DATE 
TIME: 

SPECIAL INSTRUCTIONS: 

I I RUSH .... BUSINESS DAY TURN AROUND 
• ROUTINE 
Sample disposal information 
Are there any other known or suspected contaminants in these 
samples other than those listed above? 

Yes No If Yes, 1 st Known 



Toxikon Date: Ol-Jun-00 

CLIENT: Toxikon - Jupiter Client Sample ID: CONTROL SEDIMENT 
Lab Order: 0005094 Collection Date: 05/23/2000 3:40:00 PM 
Project: LOCK-DAY7 CONT 05012 Matrix: AQUEOUS 
Lab ID: 0005094-01A 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N E350.3 Analyst: LKP 
Nitrogen, Ammonia (As N) 0.40 0.050 mg/L 1 05/26/2000 

1 . 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

/ 



Toxikon Date: Ol-Jun-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005094 

Project: LOCK-DAY7 CONT 05012 

Lab ID: 0005094-02A 

Client Sample ID: SED A 

Collection Date: 05/23/2000 3:40:00 PM 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.38 0.050 mg/L 

Analyst: LKP 
05/26/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 



Toxikon Date: Ol-Jun-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005094 

Project: LOCK-DAY7 CONT 05012 

Lab ID: 0005094-03A 

Client Sample ID: SEDC 

Collection Date: 05/23/2000 3:40:00 PM 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.26 0.050 mg/L 

Analyst: LKP 
1 05/26/2000 

\ 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

3 



Toxikon Date: OI-Jun-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005094 

Project: LOCK-DAY7 CONT 05012 

Lab ID: 0005094-04A 

, Analyses 

Client Sample ID: SEDD 

Collection Date: 05/23/2000 3:40:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.066 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/30/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 



Toxikon Date: Ol-Jun-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005094 

Project: LOCK-DAY7 CONT 05012 

Lab ID: 0005094-05A 

Client Sample ID: SED E 

Collection Date: 05/23/2000 3:40:00 PM 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
ND 0.050 mg/L 

Analyst: LKP 
1 05/30/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

5 



Toxikon Date: Ol-Jun-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005094 

Project: LOCK-DAY7 CONT 05012 

Lab I D : 0005094-06A 

Client Sample I D : SEDF 

Collection Date: 05/23/2000 3:40:00 PM 

Matr ix : AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N E350.3 Analyst: LKP 
Nitrogen, Ammonia (As N) ND 0.050 mg/L 1 05/30/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: OI-Jun-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005094 

Project: LOCK-DAY7 CONT 05012 

Lab ID: 0005094-07A 

Client Sample ID: SEDG 

Collection Date: 05/23/2000 3:40:00 PM 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N E350.3 Analyst: LKP 
Nitrogen, Ammonia (As N) ND 0.050 mg/L 1 05/30/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 7 



Toxikon Date: Ol-Jun-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005094 

Project: LOCK-DAY7 CONT 05012 

Lab ID: 0005094-08A 

Client Sample ID: SED H 

Collection Date: 05/23/2000 3:40:00 PM 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N E350.3 Analyst: LKP 
Nitrogen, Ammonia (As N) 0.058 0.050 mg/L 1 05/30/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: Ol-Jun-00 

CLIENT: Toxikon - Jupiter 
Lab Order: 0005094 
Project: LOCK-DAY7 CONT 05012 
Lab ID: 0005094-09A 

Analyses 

Client Sample ID: SEDB 1% 
Collection Date: 05/23/2000 3:40:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.12 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/30/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

• - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

9 



Toxikon Date: OI-Jun-00 

CLIENT: Toxikon - Jupiter 
Lab Order: 0005094 
Project: LOCK-DAY7 CONT 05012 
Lab ID: 0005094-1 OA 

Client Sample ID: SED B 10% 
Collection Date: 05/23/2000 3:40:00 PM" 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N ' E350.3 Analyst: LKP 
Nitrogen, Ammonia (As N) 0.15 0.050 mg/L 1 05/30/2000 

[Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level JQ 



Toxikon Date: Ol-Jun-00 

CLIENT: Toxikon - Jupiter 
Lab Order: 0005094 
Project: LOCK-DAY7 CONT 05012 
Lab ID: 0005094-1 IA 

Client Sample ID: SED B 50% 
Collection Date: 05/23/2000 3:40:00 PM" 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.20 0.050 mg/L 

Analyst: LKP 
1 05/30/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

/ / 



Toxikon Date: Ol-Jun-00 

CLIENT: Toxikon - Jupiter <, 

Lab Order: 0005094 

Project: LOCK-DAY7 CONT 05012 

Lab I D : 0005094-12A 

Client Sample I D : SED B 100% 

Collection Date: 05/23/2000 3:40:00 PM" 

Matr ix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.26 0.050 mg/L 

Analyst: LKP 
1 05/31/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level y2 



TUKKDN 
106 COASTAL WAY • JUPITER. FL 33477 
TEL: (561) 575-2477 • FAX: (561) 575-2497 

CHAIN OF CUSTODY RECORD WORK ORDER # 

DUE DATE 

COMPANY 

ADDRESS 

PHONE # ( 

P.O. # 

FAX( ) 

PROJECT MANAGER 7 > J t n C OC> < — 
PROJECT ID/LOCATION L S p ^ D • \A r\<xAJ\ £ £ f & n / T K 

^jf)vATER (GW/MW/$W^ 

7. TISSUE 

8. OTHER (SPECIFY) 

SAMPLE TYPE CONTAINER TYPE 
1. WASTEWATER /^PLASTIC 
2. SOIL/SEDIMENT G 
3. SLUDGE V • 
4. OIL 
5. DRINKING WATER 

GLASS 
VOA 

ANALYSES 

SAMPLE 
IDENTIFICATION 

SAMPLE 
TYPE 

CONTAINER SAMPLING PRESERVATIVE / j C V / / / / / / / ' / / / / 

M ^ S D x l / ^ 7 / / / / / / / / / / /COMMENTS 
SAMPLE 

IDENTIFICATION 
SAMPLE 

TYPE SIZE TYPE # DATE TIME 

PRESERVATIVE / j C V / / / / / / / ' / / / / 

M ^ S D x l / ^ 7 / / / / / / / / / / /COMMENTS 

P 1 O'\20 \ ^ 

s— r t- / 1 * * 

V -

e>fd ?> \7t> 

r\ lb 7/> 

PS 

ft I DO 7* 
V V V X / V 

•'^ ^ ^ ' v^-^— 

SAMPLED BY 

RELINQUISHED BY: 

RELINQUISHED BY: 

METHOD OF SHIPMENT 

TIME: - q to 
DATE 
TIME: 

DATE 
TIME: 

RECEIVED BY: 

RECEIVED FOR LAB BY: 

COOLER TEMPERATURE 

TIME: 

DATE 
TIME: 

DATE 
TIME: 

I 1 RUSH .... BUSINESS DAY TURN AROUND 
• ROUTINE 
Sample disposal information 
Are there any other known or suspected contaminants in these 
samples other than those listed above? „ 

Yes No If Yes, 1st Known 



Toxikon Date: Ol-Jun-00 

CLIENT: Toxikon - Jupiter Client Sample ID: CONTROL SEDIMENT 

Lab Order: 0005107 Collection Date: 05/30/2000 9:20:00 AM 

Project: LOCKHEED-DAY 14/LEPTO 05012CONT Matrix: AQUEOUS 

Lab ID: 0005107-01A 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N E350.3 Analyst: LKP 
Nitrogen, Ammonia (As N) 0.081 0.050 mg/L 1 05/31/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: Ol-Jun-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005107 

LOCKHEED-DAY 14/LEPTO 05012CONT 

0005107-02A 

Client Sample ID: SED A 

Collection Date: 05/30/2000 9:20:00 AM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.061 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/31/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 2 



Toxikon Date: Ol-Jun-00 

CLIENT: Toxikon - Jupiter . 

Lab Order: 0005107 

Project: LOCKHEED-DAY 14/LEPTO 05012CONT 

Lab ID: 0005107-03A 

Analyses 

Client Sample ID: SED C 

Collection Date: 05/30/2000 9:20:00 AM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.063 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/31/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: Ol-Jun-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005107 

LOCKHEED-DAY 14/LEPTO 05012CONT 

0005107-04A 

Client Sample ID: SEDD 

Collection Date: 05/30/2000 9:20:00 AM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.058 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/31/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: Ol-Jun-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005107 

LOCKHEED-DAY 14/LEPTO 05012CONT 

0005107-05A 

Client Sample ID: SEDE 

Collection Date: 05/30/2000 9:20:00 AM 

: Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) ND 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/31/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits . R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 



Toxikon Date: Ol-Jun-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005107 

LOCKHEED-DAY 14/LEPTO 05012CONT 

0005107-06A 

Client Sample ID: SEDF 

Collection Date: 05/30/2000 9:20:00 AM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
ND 0.050 mg/L 

Analyst: LKP 
1 05/31/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 



Toxikon Date: Ol-Jun-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005107 

LOCKHEED-DAY. 14/LEPTO 05012CONT 

0005107-07A 

Client Sample ID: SEDG 

Collection Date: 05/30/2000 9:20:00 AM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.051 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/31/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: Ol-Jun-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005107 

Project: LOCKHEED-DAY 14/LEPTO 05012CONT 

Lab ID: 0005107-08A 

Analyses 

Client Sample ID: SED H 

Collection Date: 05/30/2000 9:20:00 AM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
ND 0.050 mg/L 

Analyst: LKP 
05/31/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 8 



Toxikon Date: Ol-Jun-00 

C L I E N T : 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005107 

LOCKHEED-DAY 14/LEPTO 05012CONT 

0005107-09A 

Client Sample ID: SED B 1% 

Collection Date: 05/30/2000 9:20:00 AM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.077 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/31/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 



Toxikon 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005107 

LOCKHEED-DAY 14/LEPTO 05012CONT 

0005107-1 OA 

Client Sample ID: SED B 10% 

Collection Date: 05/30/2000 9:20:00 AM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.078 0.050 mg/L 

Analyst: LKP 
05/31/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

j - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

10 



Toxikon Date: Ol-Jun-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005107 

Project: LOCKHEED-DAY 14/LEPTO 05012CONT 

Lab ID: 0005107-11A 

Analyses 

Client Sample ID: SED B 50% 

Collection Date: 05/30/2000 9:20:00 AM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.16 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/31/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level j j 



Toxikon 
Date: Ol-Jun-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005107 

LOCKHEED-DAY 14/LEPTO 05012CONT 

0005107-12A 

Client Sample ID: SEDB 100% 

Collection Date: 05/30/2000 9:20:00 AM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.22 0.050 mg/L 

Analyst: LKP 
05/31/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

12 



Lockheed Martin/ June 2000 
Leptocheirus plumulosus 

Toxikon Project No: 0005012 

APPENDIX B 

AMPHIPOD TEST RAW DATA 

17 



xikon Cor^-^ation 
piter, Florida 

Form No: . J 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — TEST DESIGN 

Sponsor: Pro3ect Numfier: 

T e s t S u b s t a n c e Data By: Date: 

T e s t c o n d i t i o n s Test Substance: AJ-^-U- (L>̂ rv< S.W >«d .W f̂-— 
See Page of ItiA {LueijA^\ Ot^y 
Log for Test Substance Information. [•j Preliminary [ ] Def ini t ive [ ] Screening 

Concentrations Based on: [ ] A . I . [ ty] W.M. Durati 

T e s t A n i m a l H i s t o r y 

Species 
Batch/Lot Number 
Age/Li^e_^tage 
Date AjclimatiorS/Maintenance Began : h<-Qz-oQ 
See Page Lgy>-2.̂ <ft of ;Uu 

Lighting 
Photoperiod 

UL_ 

[I^J Fluorescent 
[ ] Continuous 

_ hr Light 
Light Intensity Range: 

Log for maintenance conditions. 

Dilution water: rr-^uX {oSoc/̂ U^ 4«.l*wV 

Test Area usea: Hard/£a^ i 0 f f f V 

Target Temperature Range: Jo +/- Degrees C 

[ ] Incandescent 
[ ] Intermittent 

_6 hr Dark 
to - E/ra2/s 

Test Container Dimensions 
Test Sediment Height 
Test Containers 
Test Container Volume 
Dilution Water Volume 
Volume Additions per Day 

~ Dia x 

[ wfopen 

- Ht (cmT 
-~ 6\ cm 
[ ]Covered 

Liters 
Liters 

Reps/concentration 
# Animals/Replicate 

T 
/0 

Protocol Followed: Amt. Added: wr~ 
Solvent CTRL Concentration: 
Solvent used: 

Test Concentration: (Units = c/p ) : 

Aeration: \ JJ Yes 
( y ) No Date/Time Test Animals Added 



Toxikon Corporation 
Jupiter, Florida 

Page: 
Form No: 138 

Effective: Nov. 1999 

TEST ORGANISM REQUIREMENTS 

Animal Species Required: } ^ p j ^ ^ 

Number of Animals: 90 Age/Size: ^ r /u;^ ^ 

Day/Date Needed 
M W 

Acclimation Requirements 

Water type: [ ^] Filtered SW [ ] Filtered FW 

[ ] Unfiltered SW [ ] Treated City Water 

[ ] Reconstituted FW [ ] Recirculating FW 

Temperature: p - 0 - ( D c Salinity: / ^ / ? / Hardness: -

Feed before test? [ Yes [ ] No I f No: [ ] 24 hours [ ] 48 hours 

Algal Species Required: 

Any Special Medium or 
Culture Requirements?: 

j Any Additional Instructions: 

Study Number: Oops*" Requisitioned S(r~ Date: S~-o 



Toxikon Corporation 
Jupiter, Florida 

Page: 
Form No: 064 

Effective: Oct. 1999 

MIN/MAX TEMPERATURE RECORDS 

Sponsor: ~~y£ ̂ 4 c_ Project No.: c^o^o.e? 

Test Material: 3 ^ l Y w t ^ Species: - p l U r r 

Min/Max Thermometer: 3 W A 
ID No: .1 target Temperature 

Sensor Location: Cofe ^ 3 J o +/- re 

Date Time Test 
Day 

t Temperature (°C) 
Reset Data By Date Time Test 

Day Current Minimum Maximum 
Reset Data By 

S"-b>- °o O n-s-
I n . LP 1 S o 

£'0% 00 mo nn 1/ 

5 11. c n.4 v/ 

nsr 

^ \ 

• 
NOTE: Values recorded above are uncorrected. To correct values 

/add*y subtract fcircle one) 6-"7 °C. This correction factor 
C_is-^obtained from the most recent comparison of the Micronta 
Min/Max Thermometer with the NBS thermometer (see the 
Temperature Monitoring Devices logbook). Date of*calibration 
check: n-«o 



Toxikon Corporation 
Jupiter, Florida 

Form No: 261 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — SALTWATER MEASUREMENTS 

Sponsor: ""2^^ c wr Project No: _ — _ 
J £xbo 3-01 2l 

i e s t Substance: ^v<^ ]fYVje lr\M Test Species: L \ 

Test Day: Test Day: \ 

Date: s~-is-o& Time: Date: f O - b e T i m e : ///* 

Treatment Salinity *7 0 0 
Treatment* Salinity 

/o u 
/ o S0>* o.l n 

ho /c •rr I o tl 

lo lo M m If 

/oo lo 11 / oo u 
IO 

l-n to t( IO 

IO io K /o II 

tod II (1 

• 

Meter Used: ik 3 Meter Used: 

Comments: Comments: 



Toxikon Corporation 
Jupiter, Florida 

Form No: 261 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — SALTWATER MEASUREMENTS 

Sponsor: -""R^/^c Project No: OOO^Oi^ 

Test Substance: Sfdil^^n^ Test Species: T ^ u m u l o ^ 

Test Day: ^ By: £0- Test Day: By: $o-

Date: ̂-Q̂ -OO Time: 11 35"' Date: Time:^ 

Treatment Salinity i ^ Treatment* Salinity 

P /;t> 

S.cH A OA OA fo 

io ro 

10 IV I* 

ioo ID too ro 

iecX ft OA IO to 
io ro 

JO tB ro 

100 to (00 ,<o 

Meter Used: Meter Used: /UM 
Comments: Comments: 



Toxikon Corporation 
Jupiter, Florida 

Form No: 261 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — SALTWATER MEASUREMENTS 

Sponsor: ""p^fo Project No: 000^0,^ 

Test Substance: ^CLIIHJMA ' Test Species: ̂  -^Ic mudo-^A 

Test Day: d By: tfL-^C VTest Day: By: 

Date: 5//0/0 0 Time: \^ZL> Date: Time: 

Treatment Sali n i t y Treatment* Salinity 

Con-rrv ( lO'/oo 

SedA O. 1 ID 

I- 0 10 -

10 ID 

10 d ID 

Srd fb 0 I ID 

1 .h io 
ID id 

lb 0 iO 

Meter Used: Meter Used: 

Comments: Comments: 



Toxikon Corporation 
Jupiter, Florida 

Form: 260 
Effective Dec. 1999 

TOXICITY TEST — WATER QUALITY PARAMETERS 

Sponsor: "RlST^ 

Test Substance: g> rek i rfU 

Test Day (TD): O 
Date: tg-oo 

Project No: g p o s - o i ^ 

Test Species: ^ - U u r n u l oSu ^ 



jToxikon Corporation 
J u p i t e r , Florida 

Form: 260 
E f f e c t i v e : Dec. 1999 

SEDIMENT TOXICITY TEST - WATER QUALITY PARAMETERS 



Toxikon Corporation 
Jupiter, Florida 

Form: 260 
Effective: Dec. 1999 



Toxikon Corporation 
Jupiter, Florida 

Form: 260 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST ~ WATER QUALITY PARAMETERS 

Sponsor: ^ £c / t c 

Test Substance: ^ { d U <W-g 

Test Day (TD): 3 
Date :<|or W 

Test Species: [_̂ . piu-mtiLO'Sa-S 



Toxikon Corporation 
Jupiter, Florida 

Form: 260 
Effective: Dec. 1999 



Toxikon Corporation 
Jupiter, Florida 

0 **** Form: 260 
Effective: Dec. 1999 

Test Substance: ^^.'mc/H 

JL 

Treatment 

Test Day (TD): 3 
Date: 5"-^^o 

Rep Temp 

B 

H 

B 

H 

11.3 

PH 

•2.1 

5. 

D.O. 

Test Species: p/gm/WoXU^ 

1.2 

7 3 

TD: 4 
Date»5//6/fl6 

D.O. 

~7 6> 

B y : ^ ^ 

Temp 

Date^/cyoA 

D.O. 

/ft 4 7-£ IL1 W3 
B 



Toxikon Corporation 
J u p i t e r , Florida 

Form: 259 
E f f e c t i v e : Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: /) c_ Project No: ^ ^ j . . 

Test Substance: rrVfi/W- Test Species: - ^ I ^ m u l o ^ 

B*: fa Day: o Date: ^L?-OC By:^ |Day: \ Date: 5^-7,^ 

Treatment Rep # Alive Observations 

s 

• 

Rep # Alive Observations 

A IO 

s 

• 

A 

B 
•"t C? ̂ \ 

s 

• 

B V 
C 

s 

• 

C V 
D \ 

s 

• 

D \ V 
E V 

s 

• 

E 
\ 

F 
\ 

s 

• 

F 
\ 

G \ 

s 

• 

G 
\ 

H \ 
s 

• 

H 

A txs*\. r nr\o~8~ a. did- •" -Kin 
s 

• 

A 1 0 

B 
use-' r<"<̂  

s 

• 

B 

C 

s 

• 

C 

D 

s 

• 

D 

E 

s 

• 

F 

s 

• 

F 

G 

s 

• 

G 

H 

s 

• 

H 

S«*. Pi 

A /o Ot—-«T«< 

s 

• 
A 10 3 

S«*. Pi 
B 

s 

• 

B 
S«*. Pi 

C 

s 

• 

C 
S«*. Pi 

D 

s 

• 

D 

S«*. Pi 

E 

s 

• 

S«*. Pi 

F 

s 

• 

F 

S«*. Pi 

G 

s 

• 

G 

S«*. Pi 

H 

s 

• 

H 



Toxikon Corporation 
Jupiter, Florida 

Form: 259 
Effective: Dec. 1999 



Toxikon Corporation Form: 259 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: ~ ^ ( ^ f \ c_ Project No: ^ ^ j . 

Test Substance: *5^dL; rYUi/Vr Test Species: ^. -^[uLmulo^i* 

By: ft. 

Treatment 

Day: O 

Rep 

B 

H 

B 

# Alive 

Date: x-Ooo 

Observations 

By: /h. I Day; \ |Date; ̂ --^ 

Rep 

F 

H 

B 

H 

B 

# Alive 

/o 

Observations 



Toxikon Corporation 
Ju p i t e r , Florida 

Form: 259 
Ef f e c t i v e : Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: ~^{£.f\ C_ Project No: 

Test Substance: ~ 5 ^ ; mc/if Test Species: ^. - ^ / ^ ^ ^ [ ^ ^ 

By: ^ Day: Date: S'-ofl'*0 
By: J Day Date: 5-. - 0 0 

Treatment Rep # Alive Observations Rep J# Alive Observations 

A . 1° A . ID 
B B 

C C 

D D 

E 

F F 

6 G 

H H 

* '% 

A \o A 10 

* '% 

B B 

* '% 

C C 

* '% 

D D 

* '% E * '% 

F F 

* '% 

G G 

* '% 

H H 

A A 

B ^ \ B 

C C 

D D 

E 

F F 

G G 

H H 



Toxikon Corporation Form: 259 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: c. Project No: ^ ^ o ^ 

Test Substance: " 5 ^ ; rYU>/V+ Test Species: ^. -^l^Lcic^u\ 

By: (J^s Day: ^ Date: | By:^^ Day:_3 Date: S"-<̂ 6>0 

Treatment Rep # Alive Observations Rep # Alive Observations 

A A . 10 
B B 

i 

C C 

D D 

E 

F F 

G G 

H H 

A 10 A 

B B 

C C 

D D 

E 

F F 

G G 

H H 

Set. £ 

A ot A y 
Set. £ B B Set. £ 

C C 

Set. £ 

D D 

Set. £ 

E 

Set. £ 

F F 

Set. £ 

G G 

Set. £ 

H H 



Toxikon Corporation 
Ju p i t e r , Florida 

Form: 259 
Ef f e c t i v e : Dec. 1999 

fc 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: "R^:/* c_ 

Test Substance: ^^dL; mc/M-

Project No: ^ ^ j . 

Test Species: - ^ / ^ ^ ^ [ ^ ^ 

By: 3 ^ Day: uj Date: S'-ID OO By: Day: Date: 

Treatment Rep # Alive Observations Rep # Alive Observations 

A far*" A 
• 

B B 
i 

C C 

D D 

E 

F F 

6 G 

H H 

A A 

B B 

C C 

D D 

E 

F F 

6 G 

H H 

A A 

B B 

C C 

D D 

E 

F' F 

G G 

H H 



Toxikon Corporation 
Jupiter, Florida 



Toxikon Corporation 
Jupite r , Florida 

Form: 259 
E f f e c t i v e : Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: " " i ^ ^ / j c Project No: ^ Q Q ^ Q . J . 

Test Species: ^ ( ^ ^ u ^ ^ 

By:J£S6 | Day: »-) Date: 5- J0-o b \ By: |oay: Date: 

Treatment Rep # Alive Observations Rep # Alive Observations 

A to- A 

B B 
1 

S*/. ft 
C C 

S*/. ft 
D D 

E 

F F 

G G 

H H - ^ \ 

A A 

W >̂ 
B B 

W >̂ 
C C 

D D 

E 

F F 

G G 

H - H 

A 0*5- 3D / 6 A 

B B 

C C 

D D 

E 

F F 

G G 

H H 



Toxikon Corporation 
J u p i t e r , F l o r i d a 

Form: 259 
E f f e c t i v e : Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: "R^/6" C_ Project No: Q o o ^ Q / J , 

By: <X Day: ^ Date: 5-ofl'«a By: |Day -.3 Date: 5--^0 

Treatment Rep # Alive Observations Rep # Alive Observations 

SeA. k 

A 10 A . 10 
0?r; imoUs OS of 
Sf P 

SeA. k 

B B 
i 

SeA. k C C SeA. k 
D D 

SeA. k 

E 

SeA. k 

F F 

SeA. k 

6 G 

SeA. k 

H H 

A to i \ »v^*> A> ̂  W A 10 
B B 

C C 

D D 

E 

F F 

6 G 

H H 

Sc*. ft 

A A 

Sc*. ft 
B B 

Sc*. ft C C Sc*. ft 

D D 

Sc*. ft 

E 

Sc*. ft 

F F 

Sc*. ft 

G G 

Sc*. ft 

H H 



Toxikon Corporation 
Jupiter, Florida 

Page: 
Form No: 065 

Ef f e c t i v e : Oct. 1999 

STUDY DAILY LOG 

Test Sponsor: (Z.f!r{c Study V Q t ^ f c & t f doosviz 1 

Test Substance: ^ . w ^ Study Type: ^s^f ^ r ^ ^ ^ j \ 

I n i t i a l and Date a l l Entries: 

<6-
IQ*T 5" cooky ^ /f^/rC ar/.W. g /<tW*i»/y. <Spuy?4) lut*. 

IMP CKIUI ^WAf «„,W ^ f r > / i , ^ . ^ ^ ^ - r t s r S 

-fkr,H]L o sg-^ *k.u.Urr Ct*0*, ~J a.jj-^^) 



Toxikon Corporation 
Jupiter, Florida 

Page: 
Form No: 065 

Effective: Oct. 1999 

STUDY DAILY LOG 

Test Sponsor: ĵ C/rC Study No: tffcjr^ 

Test Substance: Study Type: ^ ^ W ^ 

Initial and Date all Entries: tf^jr-go 

^ ^ «*. cXeP>»v7.V<. A / 

Loc t 

Lor. 3 £<LC{ C 

L o o 2. D 

LocL 

Loc T 

*d G 

^ 4» ijr* O Ĵ 



Toxikon Corporation 
Jupiter, Florida 

Page: 
Form No: 065 

Effective: Oct. 1999 

STUDY DAILY LOG 

Test Sponsor: j7jry^o Study No: ^OJVJI 

Test Substance: s*^tA-' Study Type: 

I n i t i a l and Date a l l Entries: ^-^-^ 

Q. 

- I 



Toxikon Corporation 
J u p i t e r , Florida 

Page: 
Form No: 065 

E f f e c t i v e : Oct. 1999 

STUDY DAILY LOG 

Test Sponsor: Study No: O o o ^ p ^ 

Test Substance: 5 ^ ; ^ Study Type: r^nQx -J&idL> =2=! 

I n i t i a l and Date a l l E n t r i e s : 

5' 

:5" 

C a»i id CT, «t CO* - ro. t, *~> OA H 

ftvP "-fâ i frj j? fa 



Toxikon Corporation 
Jupiter, Florida 

Page: 
Form No: 065 

Effective: Oct. 1999 

STUDY DAILY LOG 

Test Sponsor: /"L"£/VC_ Study No: ^ j t a 

Test Substance: ^dJ-i^f- Study Type: r^^p^A.^ 

I n i t i a l and Date a l l Entries: 
"7 

' ~L j 

g->̂ -̂ > Uj outer Qtux^u org r-e/*u^«-B. coo-xgr-
5 7̂ ~ _ Js! 

Dev . ? i * t T / i 

TVft>f -to t U u m ( J d^fl-i'-Kfcnn ^ilt, i k e s isJia 

An images tx^^-e hu^r/trct i n oJLQ 4-r-rc;-frYu?-n-a 



Form No: 150 
Effective: Nov. 1999 

TEST ORGANISM ADDITIONS 

Test Substance: Test Organism: L.-ptuLwou 1 oSnS 

Study Number: 6 o o S - 0 , ^ Sponsor: - " p ^ / f c 

Test organisms were added to test chambers in accordance with 
SOP 6.6, Section 2.0, or as described below. 

Time Test Organism Added: | 

Addition By: 

Toxikon Corporation 
Jupiter, FL 

Date Added: <T-L, . OO 



Toxikon Corporation 
Jupiter, Florida 

Page: 
Form No: 065 

Effective: Oct. 1999 

STUDY DAILY LOG 

Test Sponsor: 

Test Substance: 3 ^ • yy^^gj 

Study No: 

_ 

I n i t i a l and Date a l l Entries: ^ g| 

?\*Jl i rui-

t 3 L YY\Cj) 

Ob 

T>f > -aa.u°<L. 
Qo ?.3 AM^ 

Ca>/Ul *x «jtpJ\ g^N^tU, ^ r ^ < 3urwc»| ^OL^U t*") ( /toy h-* rollick*? 



Toxikon Corporation 
Jupiter , Florida 

Page: 
Form No: 065 

Effective: Oct. 1999 

STUDY DAILY LOG 

Test Sponsor: Study No: 0e>oS^lz-

Test Substance: 5^ Study Type: -A^^ 

I n i t i a l and Date a l l Entries: 

OS 

/U.V SUeV*) . ^ <v 4 ^ MUrta* *̂ "W f^r fr, 

luwil- flh i4.iu.Ml ^ fi^ M r - 4 r ^ ^ 

Ti. lo^ OAs Uue* KIM*. 10* . i.Oloj.il. 

r>*y 3 , — 
s -°]-o 0 $(? — 

O W t / o ^ f . ^ u \ t } , o/v fO*j jP~t^>s _ _ A/o W t f H a t ^ 



Toxikon Corporation 
Ju p i t e r , Florida 

Page: 
Form No: 065 

E f f e c t i v e : Oct. 1999 

STUDY DAILY LOG 

Test Sponsor: 6 ^ Study No: QOOWT. 

Test Substance: fyjXk***.]- Study Type: /-u*y-kUJ <'•> 

I n i t i a l and Date a l l Entries: 

tf-O, 51-4 rr^ I, 

___L 

S'jio/cQ ^fC S6> 

Jk, S»k E> tort. CVnjsrnsaJ^P O^m Q~r^ JZJ^JLLSC £s-CuoJi-^ -T^jTl^K^r 



Toxikon Corporation 
Jupiter, Florida 

Page: 
Form No: 065 

Effective: Oct. 1999 

STUDY DAILY LOO 

Test Sponsor: Lot K heed Mar-tin Study No: 0 0 0 5 0 - ; _ 

Test Substance: Sedi rneh'F Study Type: Rang* - f t nofi n ^ 

I n i t i a l and Date a l l Entries: 

5- /O'OO 

Day A 

fid, se? 

_ _ / 

Serf. A 0- i 7* " aru^n^JLj 



Toxikon Corporation Page: _____ 
Jupiter, Florida Form No: 065 

© * y L 5 p c > 0 Effective: Oct. 1999 

STUDY DAILY LOO 

Test Sponsor: jptKh^cef Marti* Study No: 

Test substance: $ed\rr\eA + Study Type: fion(Ae - f \ mrf') h _. 

I n i t i a l and Date a l l Entries: 

5-/a -£> 6 Observations C CJ>nHnu<d ) 

da 

SEC) B lbb% _ _ _ _ _ 

' Ajb isju^ ,-rrv i j y J~fo • 



Toxikon Corporation 
Jupiter, Florida 

Page: 
Form No: 065 

Effective: Oct. 1999 

STUDY DAILY LOG 

Test sponsor: jdcKhertt tAav-n Study No: n a o e o i ^ 

Test Substance: SM \rr\e ^ Study Type: ̂ n f g . . n n / j ; n t . 

I n i t i a l and Date a l l Entries: 

JC 

ft eg A 



Toxikon Corporation 
Jupiter, Florida 

Page: . _ 
Form No: 054 

Effective: Oct. 1999 

OBSERVATION COOES EXPLANATION SHEET 

Code 
Explanation || Code | Explanation 

Animal Observations Water Codes 

N • None Nothing out of the ordinary was observed LFW Laboratory fresh water 

MSP Muscle spasms , FSW Filtered saltwater 

PLE Partial loss of equilibrium UFSU Unfiltered saltwater 

CLE Complete loss of equilibrium OIW Oe-ionized water 

LETH Lethargic HSFSW High salinity filtered saltwater 

HYP Hyperactive RCW Reconstituted fresh water 

ERR Erratic behavior RSW Raw saltwater 

GYR Gyrating — —-

INN Immobile Error Codes 

Dork colorotion / pigmentation EE Entry error 

HEN Hemorrhagic CE Calculation error 

RAR Rapid respiration IE Illegible entry 

CUL Gulping at surface DE Date error 

AS At surface SE Spelling error 

NF Not found IN Instrument malfunction 

0 Dead TE Transcription error 

STS Stuck to side of test chamber above water line T Wrong time 

FLT Floating on surface TN Wrong taxon name 

CS 

PAL 

Crooked spine LE Late entry CS 

PAL Pale colorotion Food Doseriptions 

0 BS Brine Shrimp nauplii 

Test Solution / Chemical Observation* 8BS Boosted brine shrimp nauplii 

CLDY Cloudy FBS Frozen brine shrimp adults 

PRE Precipitate on bottom of test chamber CBS Concentrated brine shrimp 

FOS Film on surface FF Flake food 

UC Undissolved chemical PF Pelleted food 

DMF Dimethyl formamide SS Salmon starter 

TEC Triethylene glycol YCT Yeast/cerophyll/trout chow 

ACE Acetone SEL Selanastrum sp. algal suspension 

AI Active ingredient PBS Platinum brine shrimp 

UM Whole material Miscellaneous/Special Codes 

PM Particulate matter NA Not applicable 



Form No: 272-B 
Toxikon Corporation Effective: Sept. 1999 
Jupiter, Florida 

INSTRUMENTS 

ID Description S e r i a l Number 

YSI-2 YSI Model 58 Dissolved Oxygen Meter G9004053 

REF-3 Aquafauna S a l i n i t y Refractometer C5526 

CM90-2 Corning Model M-90 Conductivity Meter 170421 

DMa Ryan Instruments DataMentor Logger A 'RYANA910052B 

DMb Ryan Instruments DataMentor Logger B RYAN910099 

FS-28 Fisher Solid State/Ultrasonic FS-28 181242 

CH-3 Orion Model 23OA pH Meter 013556 

pH-40 #1 Corning pH-40 Sensor L47584100017CE6 

pH-40 #2 Coming pH-40 Sensor L4758410001C3A3 

• 



Form No: 
Effect ive: Dec. 1999 

SEDIMENT TOXICITY THBT — TEST DESIGN 

sponsor: 

• r e s t s u b s t a n c e 

Test Substance: frd.wJ- (d^h.jZc^,c») 

fro_ect Number: 

uata By: Date: 

See Page W - 9 of _,<A ^ . „ 4 </jtw. 
Log for Test Substance Information. ^~ 

T e s t c o n d i t i o n a 

Concentrations Based on: [ ] A.I. [ «̂] W.M. 

[ ] Preliminary [ ] Definitive [ ^ Screening 

Duration: 

T e s t A n i m a l H i s t o r y 

>pecies 
$aten/Lot Number 
ge/Life Stage : (/̂ .ŵ y) 
)ate Acclimation/Maintenance Began : s-oz-vc' 
:ee Page LP,-,- <_ of £-*4 Mac 

_ignting : l t-f Fluorescent i j incanaescent 
Photoperiod : [ ] Continuous [ ] Intermittent 

/k hr Light :. f hr Dark 
Light Intensity Range: to E/m2/s 

xjg for maintenance conditions. 

dilution Water: 
C 

est Area Used: Hard/̂ aXi" 

'arget Temperature Range: 

rococoi Followed: 

esc Treatment: 

+/-
I 

Degrees C 

Test container Dimensions 
Test Sediment Height 
Test Containers 
Test Container Volume 
Dilution Hater Volume 
Volume Additions per Day 

v 
Dia x _Ht (cm) 

cm 
[ i^Upen [ • ] Covered 

UQ Liters 
Liters 

* h i _ u _ _ _ _ _ _ 

Keps/concentration 
# Animals/Replicate 

T 
i t ? 

mount: control Sediment Added ( J JT 

mount Test Substance Added ( 3 ) : 

est Concentration: (Units = 3 JT 

eration: ( J—~§3" 
( 1/ ) No 

control 

solvent used: >t//» Amt. Added: 
Solvent CTRL Concentration: 

N/A 

/OA 

5«A A. 

too 

<^0 

103.7 

/CO 

/jr&.6 

Date/rime Test Substance Added: y*vy-<M t„o 
Date/Time Test Animals Added : V-v>_.V» y___-

/Oo 

&4 H 

too 



:ikon Cort^ _at ion 
>iter, F lo r ida 

Form No: __3 
E f f e c t i v e : Dec. 1999 

SEDIMENT TOXICITY TEST — TEST DESIGN 

sponsor: 

T e s t s u b s t a n c e 

Test Substance: Q_̂ V-„ /4i_,rur S.k ̂ d.ŵ w 
See Page dU}^ of Ta /yc<,-/̂ ^ Ufcy 
Log for Test Substance Information"! 

Project Number: 

Data ByT 
0CdJ"6/1 

Date: 
ST-ir-oo 

T e s t C o n d i t i o n s 

[ ] Prel iminary [ ^ D e f i n i t i v e [ ] Screening 

Concentrations Based on: [ ] k . I . [ / ] W.M. Dura t ion : 

T e s t A n i m a l H i s t o r y 

i_££fi_____. 
species 
iatch/Lot Number 
vge/Life Stage 
)ate Acclimation/Maintenance Began : S-c i -vs. 
>ee Page i>0s-i- »8of 2̂6 T^^^b^k 
x>g for maintenance conditions. 

Lighting 
Photoperiod 

Jk 

: [f) Fluorescent 
[ ] Continuous 
hr Light :. 

Light Intensity Range: 

I J incandescent 
[+f Intermittent 

$ hr Dark 
E/m2 /s to 

) i l u t i o n water: 

?est Area used: Hard/esaLk . , 

Test Container Dimensions 
Test Sediment Height 
Test Containers 
Test Container Volume 
Dilution Water Volume 
Volume Additions per Day 

- Dia x - Ht (cm) 
-- •» cm 

[ ]Covered 
1.0 _ Liters 

Liters 

(• ' I Open 

Oi goo 

'arget Temperature Range: +/- Degrees C 
Reps/Concentration 
# Animals/Replicate 

'rotocol followed: solvent Used: ~ 
Solvent CTRL Concentration: 

MA Amt. Added: 
^ 

est Treatment: Control 5_A(J ,0 

onount Control Sediment Added ( y ) : r>3.9 6352 0 

unount Test Substance Added ( ^ ) : N/A 7P7.2. 

est Concentrat ion: (Uni ts (j ) : /00 ho 10 /OC 

No Date/Time Test Animals Added 



Toxikon Corporation 
Jupiter, Florida 

Page: 
Form No: 138 

Effective: Nov. 1999 

TEST ORGANISM REQUIREMENTS 

Animal Species Required: , ̂  

Number of Animals: tcoo Age/Size: - y ^ , ^ ,\/cyl it*-

Day/Date Needed 
M w 

Acclimation Requirements 

Water type: [A/1 Filtered SW [ ] Filtered FW 

[ ] Unfiltered SW [ ] Treated City Water 

[ ] Reconstituted FW [ ] Recirculating FW 

Temi perature: ^l(0c Salinity: \Q%, Hardness: — 

Feed before test? [ ^ Yes [ ] No I f No: [ ] 24 hours [ ] 48 hours 

Algal Species Required: 

Any Special Medium or 
Culture Requirements?: — 

Any Additional Instructions: 

Study Number: oo_s»a Requisitioner: Date: ^ . ( ^ ^ 



Toxikon Environmental Sciences Form No: 057-B 
Jupiter, Florida Effective: August 1997 

SEDIMENT TOXICITY TEST — INITIAL ANIMAL MEASUIUSMENTS 

• 
Sponsor: /.fc:/K. Project No: 

J Test Substance: £t<A.-
Wt*f Species: L 

Observations By: Date: c\/;i_-o0 

Microscope Used:^ fa Method: ^^r^J:4*** V* ZM 

Animal 
No. 

Measurement: 
HCW /(LJ 

Animal 
No. 

Measurement: 
HCW / L 

1 11 
1 

2 12 
* ^ 

3 13 13 
4 \ I 14 

5 \ 1 15 

6 v& 16 

7 XI 17 yr 
8 3/7 18 4..0 

9 •*.? 19 

10 20 Vb 
STD: 0^ Ml HCW - Head Capsule Width Mean: 
Vb 

STD: 0^ Ml 

L - Body Length Range: jt< 

(Dry wt.) INITIAL BIOMASS MEASUREMENTS (Dry wt.) 

Number of 
Animals Tare 

Weight 
Gross 

g) 
Net 

Weight per-^^ 
• Anima>^t»g) 

Tare wt. By : Date: 
Balance Used: 

Gross wj^_y: Date: 
Balance Used: 

Oven Used: 

Oven Temperature: 

Drying Duration: 

Notes/Comments: ' 



Toxikon Corporation 
Jup i t e r , FL 

Form No 
E f f e c t i v e 

: 150 
: Nov. 1999 

TEST ORGANISM ADDITIONS 

Test Substance: ^j^.w* l~ . Test Organism: ^[^^ 

Study Number: g ^ i . Sponsor: £EA~I 

Test organisms were added t o t e s t chambers i n accordance 
SOP 6.6, Section 2.0, or as described below. 

with 

\ 
\ 

\ 
\ 
\ 

\ 
\ 

\ 

Time Test Organism Added: l/SoSf' 

Addition By: S ̂ " 

Date Added: >- - & 



Toxikon Corporation 
Jupiter, Florida 

Page: 
Form No: 064 

Effective: Oct. 1999 

MIN/MAX TEMPERATURE RECORDS 

Sponsor: /^r=/yC Pro jec t No.: 

Tes t M a t e r i a l : _ ?^)*^v|' Spec ies : ^ yj L ^ U ^ i 

Min/Max Thermometer: ^ ^ £ - ^ 4 * . ^ target Temperature 

Sensor Location: \jjf>^), +/- J"C 

Date Time Tes t 
Day 

Temperature (° C) 
Reset Data By Date Time Tes t 

Day Current Minimum Maximum 
Reset Data By 

O n . b — A* . 

$~\1'00 1 \nA v/ 

I* .3 /h. 

145V I T ? n.4 18.1 V 

'n.°i 1-7.4 V 

12.10 _r run n-4 v/ 

0 ns 1-7-4 v/ die 

\ \ $ & / V ? lU « / XCr-

0r>° S6-

°\ n. _» n-n \%\ 

5 ^ - o o lo in 4 

II n 
i i . 

ll'O /3 n-i 

H Is-* * / 

NOTE: Values recorded above are uncorrected. To correct values 
(add/subtract ( c i r c l e one)e?-7-frTVfr3c. This correction factor 
__- obtained from the most recent comparison of the Micronta 
Min/Max Thermometer with the NBS thermometer (see the 
Temperature Monitoring Devices logbook). Date of calibration 



'• 7'y v., ; ' 

Page: 
Toxikon Corporation Form No: 238-B 
Jupiter, FL E f f e c t i v e : Dec. 1999 

LIGHT READINGS FOR STATIC TEST SYSTEMS 

Sponsor: Project*: GOUSVI-L 

Test Material: Test Species: L .. / It/a wo 

R 
E 

T r t 
C+L 

Trt 

A 

T r t 

C 

T r t T r t T r t 

P 

T r t 

P umols umols umols umols umols umols umols 

A W l i.i 13> \*.o 

R 
E 

T r t 

f/ 

T r t T r t T r t T r t T r t 

P umols umols umols umols umols umols umols 

B li'.'* 

Readings By: Date: 

Meter Used: L I -•COR Quantum/Radiometer/Photometer Model L I -189 

Sensor Used: Quantum (2 p i ) Model LI-190SA 

CALCULATIONS: Lux = (umols / 12) * 1000 

Treatment umols Lux Treatment umols 

Control A Control B 

A B 

A 

A B 

A B 

A B 

B 



Toxikon Corporation 
J u p i t e r , Florida 

Page: -
Form No: 065 

E f f e c t i v e : Oct. 1999 

STUDY DAILY LOG 

Test sponsor: L o c l < h ^ d m a r H ^ Study No: Q O O 5 ^ ; ^ 

Test Substance: ^dimfn-h Study Type: 

I n i t i a l and Date a l l Entries: 

loop >u^lcsrrL£*U jU?v 

COn-rYol Acm-- t-12.°l^ / ^ l " ' f 

11 

loo !<• 
50 It 0>3S ci Sed'imeni lP> 

/2"7 2 3-
\ 143.2a c(- Control sed'l-mfn + 



I Toxikon Corporation Page: • 
Jupiter , Florida Form No: 065 

Ef f e c t i v e : Oct. 1999 

STUDY DAILY LOG 

Test Sponsor: LooKhe*d maf<Hn Study No: QQQ *>Q I?-

Test Substance: Study Type: 

I n i t i a l and Date a l l Entries: 

I 7$ - \2.So\oi sediment 

12 57, ^ « Q{ Control sedimcni 

10% 

Or 

- r - r — • J ^ 

I 
r «M r 



Toxikon Corporation 
J u p i t e r , F lo r ida 

Page: 
Form No: 065 

E f f e c t i v e : Oct. 1999 

STUDY DAILY LOG 

Test Sponsor: /̂ Ŵ U Study No: fo^a 

T e s t Substance: SeglA<yif Study Type: ^ / W ^ 

I n i t i a l and Date a l l E ntries: 

;a £(*u^ -ibwjU SHI-U*- ^flfkbjr kjt f<~cb~*'Ly 

P / l l t ^ 4 1 ^ Clow - f f v r ^ k U i « ^ 4>A^ U ^ / ^ 

IV^ —: 

s a w 
0,o> 

2M. .y °c 

Q*Af'\s . , 

7It Iv - i f r P.O. M - C o ^ fi^ S c a l F & 



Toxikon Corporation Page: 
Jupiter, Florida Form No: 065 

Effective: Oct. 1999 

STUDY DAILY LOG 

Test Sponsor: {l^aL Study No: GOaroi\„ 

Test Substance: Study Type: y 

I n i t i a l and Date a l l Entries: 

Q — ' — 



Toxikon Corporation 
Jupiter, Florida 

Page: 
Form No: 065 

Effective: Oct. 1999 

STUDY DAILY LOG 

Test sponsor: jjoc^^^d WarhY* Study No: pop got-Z 

Test Substance: Study Type: 

Initial and Date all Entries: 3-/7-7/00 /S~OST >JjL SC? 

RtncvJal (Sal-HrvcLj-er-

JQ± QJL 

Htnp 2.4. S" *C~ 

fr«g/rf ^fc* Ce«^ buWtfw Uot/r b<~*str»*J uu*ud-i 



Toxikon Corporation 
Jupiter, Florida 

Page: 
Form No: 065 

Effective: Oct. 1999 

STUDY DAILY LOG 

Test Sponsor: ^ Study No: coosvtx. 

Test Substance: ^ Study Type: ^ lo.w 

I n i t i a l and Date a l l Entries: 
1 * 

0<*~i 0 L c<+*.4~* 

Tat kd[14 re/? (f- hgjj a It^JZO. gr ^r^/^€ /*s/>1<~S JOA't 

3 Zoo P^-Kvr^ >-/j<^ cfUAxh^. j^ft^y^ l-l~it> hjU - l f } l*°c

t 

r - e u x t o o J L *n>^- . 

/Oo*» ^ t j Ui^e PA HUM le>*c\fj \*.{ jl-4uf- *j3/**J»jf f w o ^ j . 

, (*>*>«/ — 



Toxikon Corporation 
Jupiter, Florida 

Page: 
Form No: 065 

Effective: Oct. 1999 

STUDY DAILY LOG 

Test Sponsor: {Z,(>_o<&^ Study No: OooTO}^ 
Test Substance: ^ . W j ' Study Type: J W^«y Plou^j^/o^L^ 

I n i t i a l and Date a l l Entries: ®^J£*> 

sr- l^-oo ;4S~S" 03 

Wm^er Quality an Pj^n^wvrxl 

\w 

2-3 (c *C - 4cVrt percxfuy e 

- Vn 
J3_ 

4 U . » l v ^ U ^ S *-[LptM<S 4* k? fL^r-U^^y Ar-jOe^ 



Toxikon Corporation ' • Page: 
Jupiter, Florida 7D ^ ̂  . i*/> Jo <> FornrNo: 065 

* W j p ^ P ® ' Effective: Oct. 1999 

STUDY DAILY LOO QOO^O)^ 

Test Sponsor: Study No: Q m £ T O 

Test Substance: • 5 < ? g l ,'m g n ± Study Type: ^ ^ o W -

I n i t i a l and Date a l l Entries: 

g~-zo-oo NaA-er AaaW-ky on ^yil-h*/a+*r renewal 

7 ? 

I/M/ C.4.io mj-//. V because r trypan I linC 

^ yv/iM b£ chitted QgQm /a-fir a-fa^v a 

1 3 ^ 1 y T 

affLuAy A^QKA^f- «Vx 6 1° 



Toxikon Corporation 
Jupiter, Florida 

Page: 
Form No: 065 

Effective: Oct. 1999 

STUDY DAILY LOG 

Test Sponsor: Study No: D Q O g 0 | x 

Test Substance; ^dlmen-h Study Type: ;4 rjg^ Flow 

I n i t i a l and Date a l l Entries: 
7 

• vvafar Quality on renewal Sfltorf 

bO V-0 male 

5a\m\h^ \oVeo 

i>9i^oo 7^ s /f- ?a<^ 

O'fr'lg P f j w SYf^^- jb fuAcf.-j^.ty ftyu^t*, 

iMVU, Scuw^J fry^kP »*MM> 6^ &-\kkt. 



Toxikon Corporation 
Jupiter, Florida 

Page: 
Form No: 065 

Effective: Oct. 1999 

STUDY DAILY LOG 

Test Sponsor: Study No: 

Test Substance: Study Type: f,,,*,,̂  

I n i t i a l and Date a l l Entr ies : 
) 

— ' h 

/-/ttf ^ ^/7. 5 /B'TC 

o>+ a r, 

/)"}<> 

-



Toxikon Corporation w , 
Jupiter , Florida 

Page: 
Form No: 065 

Effective: Oct. 1999 

STUDY DAILY LOG 

Test Sponsor: ^2. Study No: ocosro,^ 

Test Substance: 5 ^ : 
Study Type: ;<,) ̂  . 4^,^ 

I n i t i a l and Date a l l Entries: 

15~Vo 

«*1 

8.0 

gj<vu£ n^, J^X^J^ r>f. foe Ffi *J • 

^ ^ibJ nmtyu£*u^ sr f f a g W#nd**p 

pW 

p 2>&.V L 

WaAiY Gaali Hj or> renewal salhwa^' 

DO 5.2 hna II. 



Toxikon Corporation 
Jupiter, Florida 

Page: 
Form No: 065 

E f f e c t i v e : Oct. 1999 

STUDY DAILY LOG 

Test Sponsor: -^./^/fC. Study No: QOOZTO 

Test Substance: ^ r A l n u u ^ Study Type: H . ^ ^ -fitno ~!4vJ^JL 

I n i t i a l and Date a l l Entries: 

W O O 

/o °7< 

4 ^ 

fc /cV7« 

0 3 . 7 ^ 

S~ Jt-

H3o 
^L'JO^ - I0°7oo 

23-T C 

.4 7-5-

-12. 

0 



Toxikon Corporation 
Jupiter, Florida 

Page: 
Form No: 065 

Effective: Oct. 1999 

STUDY DAILY LOG 

Tes t Sponsor: Study No: ooafdc 

Test Substance: >.<A.WA.4- Study Type: 5^;^+ L.OOOJC. 

I n i t i a l and Date a l l E n t r i e s : 

TA<>+ TVr renins* -Ho 

Pr*Y \4 

<^Ui Jyr^ Jzh? ^ y^lj^r-y^i^Ji CL^UJ 



Toxikon Corporation 
J u p i t e r , F l o r i d a 

Paqe: 
Form No: 065 

E f f e c t i v e : Oct. 1999 

STUDY DAILY LOG 

Tes t Sponsor: "fl^ / ) £ Study No: oOO£Oi"Z. 

Test Substance: ^ r f , m e n + Study Type: L . n i u ^ U l o S u S 

I n i t i a l and Date a l l E n t r i e s : 

IUJJUCA; ASKS Jt-A/> 4J l*yd aJsUVAS 

Sedivrfenl A - rAsrxAsn^x^Lay OAS. Ctfjttsi^UJ - oU^yCA^c 

Sed\fr*en+- F " 

U 

1 

a^w CL entire f irY\ \ftAJ>e*J cUU> Lu 

Su-V 4 «v CO' . 
d 



Toxikon Corporation 
J u p i t e r , Florida 

Page: 
Form No: 065 

E f f e c t i v e : Oct. 1999 

STUDY DAILY LOG 

Test Sponsor: £.FAc Study No: Qoorou. 

Test Substance: SL*.<*UU Study Type: ajuNi.'•««-, 

I n i t i a l and Date a l l Entries: 
) 

g-^oo i4 Tpg <Ls~-i~*k<~ A L A . K*A^ s^^f kw*^ 

ri»0o (J^P-W ^ociV-.^ <(g\U(Wc/ fc/ <?ocU ^rf ttf?h\uh CO-9. 

<? . - . . . . . . . . 

- U / ? r < » U v i d < 3 t / ^ O A > ~ « J ,Mj**>r,+>l Co/ t fo /«Nx3L 



Toxikon Corporation 
J u p i t e r , Florida 

Page: 
Form No: 065 

E f f e c t i v e : Oct. 1999 

STUDY DAILY LOG II 

Test Sponsor: Study No: 

Test Substance: Study Type 

I n i t i a l and Date a l l Entries 

ô 3c> ' 



Toxikon Corporation 
Jupiter , Florida 

Form No: 261 
E f f e c t i v e : Dec. 1999 

SEDIMENT TOXICITY TEST — SALTWATER MEASUREMENTS 

Sponsor: (IfAc Project No: 

Test Substance: ĴL-Ŵ .A' Test Species: 

Test Day:£) Test Day: ^] By: 6̂  

Date: &-fa- co Time: l o l o 
Date: r|2>|«o Time: ̂ )Oo 

Treatment Salinity 7„6 Treatment ** Sal i n i t y 

/O 10 

JkA A IV i«K A- 10 

/o t lO 

0 iC? 0 10 

io- IV 

f to 

/*> 
6-' 

It? to 

.WO l% 6 (-to id 

ro Id 

/o /*> 

tb 10 

r~ •—— 
^ 

Meter Used: Meter Used: fc H 
Comments: Comments: 



I Toxikon Corporation Form: 260 
Jupiter, Florida Effective: Dec. 1999 

J SEDIMENT TOXICITY TEST — WATER QUALITY PARAMETERS 

Sponsor: @iA<- P r o j e c t No: 

Test Substance: ^JJ^AJ^ Test Species: L. 1 "4 

Tes t Day (TD) : (!) 
Date : s.iu-oo B y : 5 ^ 

TD: I 
By: /*_ 

TD: .2. 
D a t e : ^ . , ^ 

Treatment Rep Temp pH D.O. T ^ p D.O. D.O. 

A 111 TCP O S 7 > r T S 7 3 
B OO. \ 7 If I * " i r ! 

7 * 7 3 
C 

JLo.\ 7-7 7 . <3- I S 7 5 ' 7 7 7 3 
D - 7- 1 1* 1 4 ^7 7 1 
E 7 - 7 ' - 7 ! 7.<T 1 3 7-7 7 o 

F 1-1 7 o r< 7.( , 7-7 7 

G 7-1 7.1 IS 7 5 - 7-7 
H 3.0.\ 1-1 7 o i . r 1 4 11 7 © 

ii 
A M-l 7-1 7.4 77 ^ 7 ii 

B 111 1 7 7-o n.i 0 7 

ii 

C rr? 7 7 sr 7-4 7 . / 7. 7 to 7 

ii 

D 7 7 7.4 7.1 7^7 L/ Sr 

ii 

E 7 7 o r 7-4 -7. J 7 7 

ii 

F /? 7 1-1 fr-7 7-4 7 J 7 7 

ii 

G 7 1 C/-7 7 . ^ 1.6) 7 7 

ii 

H 3L0. O n.i t/ CP 7.4 7-0 7 7 7 * 

: 5^ C 

A ff-s- l . i f 7.4 <*7 7 -7 

: 5^ C B 
"M/ -74 \c • L, : 5^ C 

C 
7-i> fr-/ 7.4 (ol 77 

: 5^ C 

D 
7 4 b -7 7-7 u 1 

: 5^ C 

E 1.4 10 7 7 u- 1 

: 5^ C 

F Z>oo 7. if &•«/ i r 1.% 7-7 7 . o 

: 5^ C 

G 
TU • 7- O 

: 5^ C 

H K -2 n \ —7 " I 1 : °T 



Toxikon Corporation Form: 260 
Jupiter, Florida Effective: Dec. 1999 

J SEDIMENT TOXICITY TEST — WATER QUALITY PARAMETERS 

Sponsor: ftjujjL. Project No: doofeiz 

Tes t Substance: ^ p L J - ^ ^ Test Species: L. 

By: W 
Test Day (TD): 0 
Date: f.[lx.oo 

TD: \ 
D a t e ^ / 7 / w 

By: flu. 
TD: 
Datev-

Treatment Rep Temp PH D.O. D.O. D.O. 

A 11-/ 
\ 

-7.S 7-i ' 7-7 7 1 

B nW n Uo 7-5" 7-^ 7 7 7 J L 

C ftu. i i U A 7 5 " 7-4 1-7 7 3 
D n i- * 5-1 7 ? 7-/ 77 7-o 
E I t 5 iu t*\ 1< 7 0 7-7 1-* 
F /<?•/ 7lx S-r n.< l.O 7-7 
G 11 7 5*'. 7 4 7 7 7- 1 
H /<7? ">7 5* 7 sr ^.o 17 1- 1 
A 1 1 l . b ' fc. 4 7 7 
B rr i 1 1 Oo 77 

C \%3 in 7 . r 7:7 0 y 

D 
> 1 b A i s nz -7-7 7 o 

E l - l S.y 7 5" 1*1 "77 7 e> 

F 
T i (t -"O 7 . r n. I "7-7 

G 
in M IO 

H (1-3 1-1 do 7 < 7-7 US 

6 $ > 

A 17 b 3 7.0 7 7 Ir-V 

6 $ > 

B tl-U 7-7 5. (0 7 / 
< 

1-7 U'-vr 

6 $ > 

C ni i n ^ 7 7 ^ n.i 7-7 

6 $ > 

D HA 7 7 (p.o no 7-7 

6 $ > 

E 7 1 10 7 7 

6 $ > F ti-1 > 7 U 1 7.r IA It? 6 $ > 
G 7 7 5 7 7.r -A 

6 $ > 

H 1,. o 



I Toxikon Corporation 
Jupiter, Florida 

Form: 260 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST' — WATER QUALITY PARAMETERS 

Sponsor: "ReT/VC P r o j e c t No: O O O « T O , S L 

Test Substance: ^ d L i " r t t £ * j - Test Species: L ^ u ^ H A u * 

B v : ^ fc 
Tes t Day (TD) : G? 
D a t e : r - i c f - o 6 

By:^LV 
TD: I 
Date^/^o 

TD: ^ 
D a t e ! C - ) ^ 

Treatment Rep Temp PH D.O. D.O. D.O. 

A ' 7 - r 7-7 n< 7 D : 7-7 u-r 
B I f 1 -7-7 <r- 1 IS 7 D ! 7-7 h% 

C 6. & 7 sr 7 J 7.7 
D -

17 7 . ^ 7 / 7-7 •-7 
E 7 1 fc.l 7.<T 7 J 7-7 
F c3o .) 7 7 7.t> 7 . / 7-7 U% 

G 7-7 0 . | 1 . ^ . 7 b 77 Ul 

H n .i 77 Ul 7-r 1.1 7 7 u* 

s 

A 11 -Sr 7 7 b c> 1.1 7-7 t/-7 

s 

B 
7-7 7.(/> 1-3 "7.7 V? 

s 

C 7 1 7-1/ 7-/ 7 7 b l 

s 
D 71 It.6 7 l > 1.0 i n Is- if s 
E 7-7 6- ^ 1.1 •7.-7 f , . 1 

s 

F 
7-7 (#./ 7 ( / m 7.7 1^ 

s 

G 77 Cf A 7 ^ 1.1 7 7 

s 

H 77 2-b. i*'c 6 3.1 7-7 

1 

A n-t I S ' 7.7 

1 

B 1-fr 7 / -7 77 1. 1 

1 

C 
7-fT 7 1 7-1* 7-2 7-7 11 

1 

D So a 7-^ 7 7.6? 7-2 7-7 77 

1 

E \i- v 7-r 7--D 7 k 1 2 7.7 l.o 

1 

F l1-7 7-tr 7,3 7 2 7.7 l-o 

1 

G 
7 Y "7-/ 7-b 7>4 7 / 

1 

H ."3 . 3 -1 ' / •7. /•? 7 7 7 1 



Toxikon Corporation 
J u p i t e r , Florida 

Form: 260 
E f f e c t i v e : Dec. 1999 

JT SEDXXEKT TOXICITY TEST — WATER QUALITY PARAMETERS 

Sponsor: 7Z £ f \ C P r o j e c t No: O o e > S " ° / J 

Tes t Substance: ^ r v ^ ^ Tes t Spec ies : ^ L . ^ m ^ J o c ^ . 

By : &l fa 
Tes t Day (TD) : 
Date : f < r _ / ( > . 0 0 By:^c 

TD: I 
By: IK-

TD: «^ 
Date :s/W^ 

Treatment Rep Temp PH D.O. 
Tg,fc- D.O. jremp D.O. 

A do.y 7 . o 7-4 7 ^ 
B 7--8" 7 - y 7 k 7 3\ 7-7 7-/ 
C 

7-r 7.1 7.1* 7.3 7 .7 7 1 

D ^ 1 7.? LA 7 > I S 77 14 
E 7-* 7 1 7-b n.L, 7 7 13 

F 
7-*' 7 . 1 7.0 I S 7 7 7 - a 

G 
7 y 7.J 7-lv •7. S> 7. ̂  

H 7 . * 7-6 7-U> CD SI A n.s 7<? 

<5*7o 

A He? 7-T Ul 7 / n.n 7-/ 

<5*7o 

B 7 - y I O 71* 7-Z- •7-"7 7-A 

<5*7o 

C nip 7%- CV^ 7 1 / 7 / 7- 7 77 

<5*7o 
D err 7 ^ 7 o 7 0 7 / -7-7 • 7 / <5*7o 
E 

7 ? r 7 0 7U> 7 0 77 
<5*7o 

F 7. ^ 7.1/ 7 0 7 . 7 77 

<5*7o 

G 
7-ir 7 1 . 7 0 1 7 7* 0 

<5*7o 

H 7 ? I l * 7 / ^? 

joo7i 

A 
/<)•(/ 7 7 7 U 7 0 7 7 7 . 0 

joo7i 

B 
/<7-7 7.7 , l b 7 0 7-7 

joo7i 
C 

7-7 11/ ( 0 ^ 7:7 7 . 0 
joo7i 

D 11 nl 0-3 7(* IA - 7-7 7- 0 
joo7i 

E m Lr.^ 7.1* > 7 . L V 7 

joo7i 

F 17-1 7-7 UJ 7-7 ^- 7 

joo7i 

G 7 7 le-\ 7-7 

joo7i 

. H 1^ — - 7 t- , - 7 7 



| Toxikon Corporation 
Ju p i t e r , Florida 

cm S/zoioo 
Form: 260 

E f f e c t i v e : Dec. 1999 

SEDIMENT TOXICITY TEST: — WATER QUALITY PARAMETERS 

Sponsor: ^ ^ * Project No: ooo.ro» » 
Test Substance: <^oV; m ^ Test Species: i - - -pJu lo?>u s 

By: ^UO 
Test Day (TD): 3 
Date: S~l°l-0 o By: 

TD: 
Da: Slf tb /oo By: Date :S/U(C b 

Treatment Rep Temp pH D.O. -^ene- D.O. *remp D.O. 

Control 

no 
B 

H 

B 

H 

B 

E 

F 

H 

n.2 

n.2 

2 2 ( 9 ^ 

(94^ 

11 
n.z 
3 i 

I L 

l i . 

©44-

o n 

7 2 . 

7 7 

1.1 7 i 
7.1 7.1 

7.7 7- ) 

4. (/ 

7 7 

7. 6 

7.7 7 O 

7.-7 
7 2 bA 

7. 3 

7.S 7 . / 

7 ? 7- / 

1% 7. / 

7 ? 

I S 

- l i . 
7% 

7 * 

H i 
_71_ 

fa. ^ 

7-£> 

V * 

7; ^ 

7-^ 

7.'* 

7-4 7 O 

7-4 
7 4 

1.4 

7 4 

7 4 
7-4 cvsr 
7-4 no 
7.5" i l l 

7.r 7 . 0 

7 S " 

7 S " 

-7j£. 6>6? 

7.S" 

-7 5" 

7-S" 

7£_ 
7-5" 
7 i " 
7.1* 

T In 

fr. 9 
r. -7 



Toxikon Corporation 
J u p i t e r , Florida 

Form: 260 
E f f e c t i v e : Dec. 1999 

SEDIMENT TOXICITY TEST — WATER QUALITY PARAMETERS 

Sponsor: *fc E-hC Pro j e c t No: O o 0 ^ J ^ 

Tes t Substance: 2 * ^ L m ^ Tes t Spec ies : ^ ^ 

By: 
T e s t Day (TI 
Date : ^ / ^ 

» : 3 
B y ^ C 

TD: ••/ 
Date^y^ By: 

TD: 5~ 
Date : § / ^ 

Treatment Rep Temp PH D.O. T & p D.O. TUllip D.O. 

A 7.2 1 7-2 7-7? l i 7-5" 
B 7-2 7 ? 

i 

6 5" 7-r 
C 7 7< -7 / 7 * 7-5" 6.-7 
D 1 1 7 * C*7 7-^ fc- 1 
E 77 ID 7 .^ 6.5" 

F 7-Z ID 7-5" 
G 77- 77 7S 7S~ (* <j 
H n.t- 7-2 7.8 7-r fa. Z_ 
A 7 7 7 7 7-Sr 1 0 
B 7.2. 7 1 n% L>L 
C 7 2 7 1 (o.<7 un 
D 7 0 7 * n<r l*.s-
E 7 Z 7.S 1.S 
F 7. 1 n.% 7 S -
G 7 2 . -).% lb 0 7 S -
H 1 Z cV̂  7.S" 
A 7 1 i . r 7 0 
B 7 2 fe7 fa. 1 i r 6.-4 
C 7.2. bn l.% fe.S" IT fr.sr 
D 7 2. bi 7<Z to-fa 7.r &»s~ 
E 7 Z bl T« 7-S" 6.4 
F 7,2. 7 « 7 7 ^ 6.8 
G 7.2- 1.? 

7 r . 
H " 1 <T /. <? i 



Jloxikon Corporation 
Ju p i t e r , Florida 

Form:. 260 
E f f e c t i v e : Dec. 1999 

SEDIMENT TOXICITY TEST — WATER QUALITY PARAMETERS 

Sponsor: ^ c Project No: 

Test substance: ^ ^ - ^ ^ Test species: L . - a ^ _ j , ^ „ , 

B y : 3 ^ 
Tes t Day (TD) : 3 
Date: 5" / /9 /^0 By-*^ Date^/#>£| By 

TD: S~ 
Date:s/z i/c\ 

Treatment Rep Temp pH D.O. dggp D.O. 1 Temp* D.O. 

i 

i 

A V7 7.S t V 7 : 7.?r 6 7-
i 

i 

B 7-2. nS 
i 

i 

C 77 7ST /*7 

i 

i 

D * 7 2 7 . / nS 

i 

i E 
7-Z- 7 0 i y 

i 

i 

F 7 1 67 7-5" 

i 

i 

G 7 2 7.S' L>A 

i 

i 

H 7.2 7.Z. 7. 0 7<T b>.b 
A 7 2- 7.2 7 f 7<T isl 
B 7-3 -71 1.1 7S-
C 7 3 77 7S" (P-S 

D 7.3 i . y b>U 
E 7-2 1.1 l.O 1 u G>.? 
F 7 2 7 2 l b / ,7 
G 7 3 7 I 7.P l.b L>. °i 
H 7.3 71 l b 6>- 9 

J 7a 

I* 

A 73 -7-2 77 1 L 1V8 

J 7a 

I* 

B "~v 7^ 73 7.0 I S " l.O 

J 7a 

I* 

C 72 73 7 0 l y b°l 
J 7a 

I* 

D 7 ^ 73 7-0 7. ^ l b 
J 7a 

I* 

E 7 ^ 7 2 1./ 7 ^ 10 

J 7a 

I* 

F 7^ 7.2 7 > is 7 b 

J 7a 

I* 

G 7.2. 1-4 71 i . r .7^ 
H , / 7 ^ 7 ^ • > 7 7 7 <̂  7-.9 



Toxikon Corporation 
Jupiter, Florida 

Form: 260 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — WATER QUALITY PARAMETERS 

Sponsor: P r o j e c t No: 0 0 O S - O J A 

Test Substance: ^ ; m N + Test Spec i e s : JL- D / a . n ^ / a , < u \ 

B y : ^ ^ 
Test Day (TD): 3 
Date: ^Itf/pO By:>d^ 

TD: 4 
Date :^jz^H By: 

TD: S~ 
Date^yz.//^ 

Treatment Rep Temp PH D.O. D.O. D.O. 

A l 7 - 4 7-S i s ' 1 7.<T 7 1 
B 7 > 7S~ 7.4' -7.S' 7 7 
C 1 7 7- 4 7-3 7.<r 1 2 

D * 
i 

77 7.0 7.ST 7 2 
E 7 2 i n 7 . ^ 7.S" 7 2 
F 7 ^ iU 7 . 3 7<T 7 2. 
6 7 2 i b n.b nS 7 7 
H n.L 13 7-V 7 0 
A ~i 1 7 .2 7.T 7 0 
B 7 2 7 7 7.2 i s ' 7 0 
C 7 Z l.L, 7-2 7-S' G?7 
D 7^ 14 - 7 7 IS no 
E 7-2 IA 1 2 7.5 1 0 
F 1-4 7 2 7 s 7 2 
G 

l i 14 7 2 7.S' -7. / 
H 7.2 13 7 . I I S . 7.1 

\W7> 

A 7-2. 14 7 / 7 2 

\W7> 

B 7 2 7 4 7.D IA 

\W7> 
C 7 2 7/ £7 7Sr 

\W7> D 72 7.Z. 74 67 \W7> 

E 7.2 7-0 7 0 74 

\W7> 

F 7.Z 7.0 74 

\W7> 

G 7,2 7.D 6.'* 7 C . 67 

\W7> 

H 
x7 -7 -7 3 —1 /1 



Jroxikon Corporation 
Jupiter, Florida 

Form: 260 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — WATER QUALITY PARAMETERS 

Sponsor: P r o j e c t No: £ > o o . < - o a 

Test Substance: S ^ I V V V P M , Test Spec ies : , _ ^ , 

By: ^ 
T e s t Day (TD): U 
Date: z.-z-£>o By^J^ 

TD: "7 
Date ^ 3 B y : ^ 

TD: 8" 
D a t e : 

Treatment Rep Temp PH D.O. D.O. 9emp^. D.O. 

A h>l A ^2.3 7.S- 7 3 7 2 
B ns 13 7 S f i.o 7 3 7«y 
C is I t 7ST LO 7 ^ 7 2 
D i£ 7/ 7.S" - 2 7 3 
E i s £ 2 7 ^ 7.3 7 I 
F 1> 7 7 7 S ' LO 7 3 
G 

^ LO 7.S" LP^ 7.3 71 
H is 6 2 7 2 : 7 5 k . 2 

5<r-o(. Pi 
:\ 

A is 7*" b l 7 2 

5<r-o(. Pi 
:\ 

B IS 67 7 2 to.it 74 
5<r-o(. Pi 
:\ 

C 7< 7./ i $ 7 / 5<r-o(. Pi 
:\ D t -7./ i s ID 7/ 

5<r-o(. Pi 
:\ 

E IM 7.0 7S- 6-8 -J i 71 

5<r-o(. Pi 
:\ 

F i< U 7 7 2 fo.X n . d T o 

5<r-o(. Pi 
:\ 

G &. 76 l S 7 7 

5<r-o(. Pi 
:\ 

H i.y 7 2 1.0 7 / 

\ 

A 76 > S 7 ^ fo.l 7 2 (<2 

\ 

B U7 7( , 6.7 7 2 

\ 

C 6-7 7.6, 6.7 7 2 

\ 

D 7-fr 6-6 7.6 Li 7<r h 1 

\ 

E 1b fa.8 7 6 (,> (c 

\ F 7> 6.S 7.6 ? r \ 

G 7{? 7.6 Ul 7 2 - 6 1 

\ 

H •1 7 i.o 1. -n 7 f* / -7 ~7 - ̂  \ f . l 



Toxikon Corporation 
J u p i t e r , Florida 

Form: 260 
E f f e c t i v e : Dec. 1999 

SEDIMENT TOXICITY TEST ~ WATER QUALITY PARAMETERS 

Sponsor: "RgftC 

Test Substance: 3^ ^VUL^<-

Project No: 

Test Species: ̂ , ^ ) u ^^Lo^^ 

By: 

Treatment 

2<£ £ 

W F 

Test Day (TD): U 
Date: ^ - T -̂Z^OO By:\JfU 

TD: 1 , 

Rep 

B 

Temp 

7 6 

B 

H 

B 

F 

2> 

PH 

1.U 

•7 k 

2A 

Jute. 
2k 
3Jt 
1-b 

IM 

1-U 
-2> 

D.O. 

7 0 

no 

bn 
bl 

67 

bl 

6 7 
67 

67 
10 

b± 

b.l 

nb 

b% 
b°i 
6 •2 

b% 

6.9 

D.O. 

TD: 8 
Date: sb^\ 

bl 

b± 
1*4 

67 

kJL 

lo-4 

677 

(0% 

Tenp-pft 

Is-

bS 

LaO-

6 7 
M l 

1 /> . <? 

7 2 

7-<r 
7 2 

2 

1 2 

7 r 

1 £ 
7 2 

7 2 

7 2 

J Z 2 

7 - 2 

7 2 

7 2 
7 2 

2. 
7 2 

1 . 2 

7-^T 

D.O. 

12L 
7 * 

i i 2 

Cr6 

j 2 1 
6^. 

I n k 
6,2 

d-7 
US' 

Ub 
6 j _ 



I Toxikon Corporation 
Ju p i t e r , Florida 

Form: 260 
E f f e c t i v e : Dec. 1999 

SEDIMENT TOXICITY TEST — WATER QUALITY PARAMETERS 

Sponsor: Project No: 

Test Substance: ^eSL\ Test Species: j_. 

Test Day (TD): & 
Date: ^^/Z^OO By :^fJU 

TD: "7 
Date ^ 3 

TD: ^ 
Date: sr|a^ 

Treatment Rep Temp PH 0.0 . Temp D.O. Temp~^ D.O. 

A 7. fa 7'6 IS" 
B 7 > k 7 7 2 /,.«4 
C 7. fa faX 7 2 
D " 7 2 f . . l 
E 7 > un 7 2 6 2 
F 7> 7 2 fr-7 
G 7.6 6-7 7 - 2 6 2 
H 7 2 

2oJ.. W 

t 

A 7> i*-n 7 .U U 7 

2oJ.. W 

t 

B 1.1* U.7 7 1 / O.T 
2oJ.. W 

t 

C 7 fa 0>k I 7-L/ 6 2 2oJ.. W 

t 

D 7> k.fa 7 7 1\P V-6 

2oJ.. W 

t E 7 k 6.7 7 7 u.n l . h 6. ? 

2oJ.. W 

t 

F 7,6 7-7 (m- 7 . 

2oJ.. W 

t 

G 7-t> U7 7 . 7 ~7.ic 6 2 

2oJ.. W 

t 

H 7.7 l>7 7 7 by 7-fa 0 7 

ii 

A 6>7 7 7 / „ < r 7 6 Icfa 

ii 

B 7.6 7 1 , Uf 7-fa 

ii 

C 7.I, 77 b-<g 7'V 

ii 

D 
7.(0 7 0 7. 1/ 

ii 
E 7 . 0 7- M ii 

F 7£> un 7- | f - 6>2 

ii 

G 7-0 A*? 7 2 £ ? 2 

ii 

H "7 (• -7 / ' i r a 7.J.J 1 r> 



Toxikon Corporation 
J u p i t e r , Florida 

Form: 260 
E f f e c t i v e : Dec. 1999 

SEDIMENT TOXICITY TEST — WATER QUALITY PARAMETERS 

| Sponsor: 2 £ 7 f r C P r o j e c t No: ^ 0 0 ^ 0 , ^ 

Test Substance: <$<dLLY**«4- Tes t Spec i e s : L - ^ ) u K n C t ^ 

Test Day (TD) : U> 
Date: $ZT^Od 

TD: 1 TD: 3" 
Date^Uy 

Treatment Rep Temp PH D.O. D.O. 
_ x>tr •*L eiup~ D.O. 

A * 6>7 7 2 2-fa It-7 
B 7 fa 7 O 7 * 7.1 
C 7 > 7 1 1.0 7-fa 7<5 
D - 76 7- J -1.0 7fa 7.0 
E 7 6 7 2. l.b 7fc 7-o 
F 7 6 7 2 IO 7.fa 7o 
G 7> 7. ' •n.o 7 fa 7.P 

H 7.0 7 6 7 0 
A 7-6 7- i TV. 7.o 
B 7> 7-3 n.D 7 fa 7 / 
C 76 7 2 (+1 7-fa 

1 

7 0 

D 7 6 7. 0 7 2 fa-7 
E 7 6 7-0 Lie 
F 7 6 7 67 b. % 7 2 CJ2 
G ** 7 6 7. 1 LO 7 2 7- © 
H 7-6 7. i I** 7 2 T-o 
A • 7 6 7 0 In tn-9 7fa 6rB~ 
B 7.6 7-0 6 2 
C 7 * 7 . 0 7* 6 2 
D 7 6 7 0 7U> 0- r 
E 7-6 U.I 7 2 u7 
F 7-6 7fc 
G 7 6 6.7 b.n 7(J> L * 2 ~ 

H 7 fV- —» 1 /, * 



Toxikon Corporation Form: 260 
Jupiter, Florida Effective: Dec. 1999 
U SEDIMENT TOXICITY T E S T — W A T E R QUALITY PARAMETERS 

Sponsor: ffT / t C_ P r o j e c t No: C O C x ^ O 

Tes t Substance: 3 ^ ; ^ , ^ Tes t Spec ies : ^ 0 / oL/Hw.V<ffu \ 

Tes t Day (TD) : °{ 
Date : ^ ^ - . 0 o 

TD: 
Date :$l£is 

TD: " 
Date 

Treatment Rep Temp pH D.O. T§mp D.O. D.O. 

A I 7?r 1 -71 7 2 
B 7 2 7--o 
C 7-T 1/7 0$ • 
D ' » 

i-tr b 2 Is 
E I A d> w 
F 7 2 [J.\P fc 
G i t I,-If /A (p.b 
H ( r l / : , . 

f &> 8 
A 7-7 f r - 2 7 2 d-7 
B 11 

• C 

1 in Li k 2 
D 1 7.7 6-7 t 2 
E 

! 7 7 > t fr2 
F 

! 7 7 
G 7 7 b l %( 

H 7 7 0 2 / U €•/ 

- 2 

A • i 7 - 7 TSI lo 

- 2 

B 
7 7 b-b 

- 2 

C 1 7 7 (i 7 

- 2 

D 7 7 L / 2 

- 2 
E ' 1 7 7 (x>2 

- 2 
F 1 

1 
7 1 7./ •fa 0 ^ . 1 - 2 G i 7-7 L*2 Li - 2 

H -7 -1 1 . 1 - / - * ... " 



Toxikon Corporation 
J u p i t e r , Florida 

Form: 260 
E f f e c t i v e : Dec. 1999 

SEDIMENT TOXICITY TEST — WATER QUALITY PARAMETERS 

Sponsor: P r o j e c t No: O O D . T O I ^ 

Test Substance: < ^ A , M O y U r 
Test Species: L _ ^ l c i ^ l o ^ 

By: 
Test Day (TD) : °\ 
Date: s-zs- By:^L 

TD: 
D a t e ^ / ^ B y : ^ . 

TD: /; 
Date: s j A l 

Treatment Rep Temp PH D.O. D.O. D.O. 

A 1 7 U 1 6.7 7 2 6-7 
B 1 l l f I r 7 2 < / 2 

C l.lf (f-T 
D ' / f - 7 2 ? 
E I i\p U 2 6?. 

F 1 7 2 0 7 2 2 £ 

G 1 T S " Ll C/-7 
H 1 7 t * 1/7 / /J, f 

^ 7 

3 e 2 A 

A 1 Cn 7 7 

3 e 2 A 

B l-O 64 
3 e 2 A 

C \ 71 7-1 -7J> 3 e 2 A 
D 

7-7 7. 1 -7.\ 1 . / 

3 e 2 A 

E 

• 
17 7 1 -7-i> \ ( 

3 e 2 A 

F 7 7 7-0 

3 e 2 A 

G 
11 7X7 7o 

3 e 2 A 

H I 11 <l\ <*7 • 

StcL C 

A <?A 6,-7 

StcL C 
B 

7 2 f j - 7 ^A LP- Y 

StcL C C 7-y <k\ 7 2 StcL C 

D 
7-7T •?.< 7- ^ 

StcL C 

E 7 2 

StcL C 

F 7- r 6 7 

StcL C 

G 7 Lr7 i ( 7 ^ 

StcL C 

H 1 # <7 ' V / 



I Toxikon Corporation 
Jupit e r , Florida 

Form: 260 
E f f e c t i v e : Dec. 1999 

SEDIMENT TOXICITY TEST — WATER QUALITY PARAMETERS 

Sponsor: Project No: 

tlXL 

By: BL 

Test Day (TD): f 
Date: s~-^'t>x> 

TD: /<D . 
D a t e : ^ ^ 

TD: // 
D a t e : ^ 

Treatment Rep Temp pH D.O. D.O. D.O. 

i 

A "Mr ul 

i 

B 6-7 

i 

C U-T ul 

i 

D * » 1 
I-* u-b 

i 

E 1 7-V 6-7 

i 

F 1 it u> 

i G i.r U. 7 a, US" 
i 

H 1% s c^ r i*A 

* 

A 7 s 
* B 7-* el U-< * 

C 61* (#.1 

* 

D 
i • « 

* 

E 7- * •(••9 

* 

F 7 ? ii..<r 

* 

G 7 * tj.9T It-7 

* 

H 1 7^r o»-r S \»n 

' 17* 

A 
7-7 / , 1 C4 s-i 

' 17* 

B 
7 7 

' 17* 
C 

7-7 67 /S ir -sr 
' 17* D 

7.7 L$> l i -
E 

i . i 6 7 £4 "7 
F 

\ 7 7 Lei £4 —7.; I 
G 

\ 7.7 *A H —, .. ~7 / P , -7 I 

1(% 



Toxikon Corporation 
J u p i t e r , Florida 

Form: 260 
E f f e c t i v e : Dec. 1999 

2 SEDIMENT TOXICITY TEST — WATER QUALITY PARAMETERS 

Sponsor: Project No: 

Test Substance: <^ ^ Test Species: p j ^ /n^lo^aS 

B v t
 AL 

Treatment 

3*2 3 

)00lh 

Test 
Date 

Day (TD): t 

Rep 

B 

H 

B 

H 

B 

Temp PH 

11 

no. 
-2a 
11 

11 
11 
in 

11 
in 
in 

in 

in 
i i 

11 
in 

lb 

7 > 

7-7 

7 2 . 
77 

7.7 
7 7 

D.O. 

7 1 2 7 
7 2 

111 
l . o 

7-0 

7 2 

1/ 
1 ^ 7?7 

L 2 

1^1 

J 4 i 
^ 7 

6 2 
l i b 

_U2 
6 , 2 

TD: 'o 
Date:^ |^ 

D.O. 

Z51 

£.4 
LA 

CA 

LL_ 

C.C 

By: fa. 

+1 

£•0 

TD: '7 
Date: 

D.O. 

7-

1-3-
JJj± 

2 2 

7 1 
7 ^ 

2^L 
b -S 

no 
na 

7 5 -

7. i 

7 o 
7.o 

7 1 
7 o 

7-1 
_ 7 2 

77 
i*o 



I Toxikon Corporation 
J u p i t e r , Florida 

Form: 260 
Effective: Dec. 1999 

•is 
SEDIMENT TOXICITY TEST — WATER QUALITY PARAMETERS 

Sponsor: ^ ^ 

Test Substance: ^ ^ ^ ^ j , 

Project No: 

Test Species: L ^ U T v W o ^ S 

By: ^ 
Test Day (TD): / 
Date: ^-p^-oo 

TD: I2> 
BY: fh_ 

TD: 
Date:^--^)^ 

Treatment 

I 
I 

Rep 

B 

Temp 

H 

B 

E 

H 

B 

F 

PH 

7(P 

7-7 

22 
L i 

2 

7 7 

D.O. 

-Li 
7 3 

->3 

1-0 

_1£_ 

7 0 

1±. 
1-1 

- I L 

7 > 

1.1 
7.( 

-11 
_Z± 
11 

_1L 
7</ 

7/6 
l b 

-7*6 

H i 

7*6 

1.i 

D.O. 

Mi 

Co 

JL 

Tern: BE 

7-r 
7 -r 

i ^ . 

7_0. 

D.O. 

6 7 
Let* 

67 
^ 7 

=k=L= 

J j 2 _ 

6-fo 



Toxikon Corporation 
J u p i t e r , Florida 

Form: 260 
E f f e c t i v e : Dec. 1999 

SEDIMENT TOXICITY TEST — WATER QUALITY PARAMETERS 

Sponsor: - ^ j f f t f Pro jec t No: £ > c ? 0 ^ o / «9L 

Test Substance: ^ ^ ^ 0 ^ Test Species: ^ . D I U ^ , W O X . \ 

By: 
Test Day ( T D ) : / si-
Date: X-py-eo 

TD: 13, 
Datei. — By: 

TD: Jd{ 

Treatment Rep Temp pH D.O. D.O. *emp^ D.O. 

A 7? 1 7,f 1-7 t 2 
B iv 

C 

D Iv 
E U-1 

• 5,1, 
F 2 s 
6 $n fo. 1 

H > r trt > f 

A 7 1 7<S> 7 7 a 
B M 
C 

D 

E 2 3 
F 

6 T 12 \ (,.0 
H r / 

A 77 7.-1 

B 1 u 4 
C 

D 1 u-1 U3 
E I , * 
F u • r 
G u l 



I Toxikon Corporation 
Jupiter, Florida 

Form: 260 
Effective: Dec. 1999 

r 
SEDIMENT TOXICITY TEST — WATER QUALITY PARAMETERS 

Sponsor: "Qgf t C_ P r o j e c t Uo: t » O S - o U 

Tes t Substance: c: _ /> • Tes t spec i e s : ^ ^ ^ , ^ u s 

By: /fr-
Test Day (TD): 1^-
Date: s~-^-oo 

TD: ; 3 TD: W 

Treatment Rep Temp PH D.O. D.O. «gemp | | D.O. 

1 

i 

A 1 1-1 0 3 
1 

i 

B 1 1 1 i - \ 
1 

i 

C te 0 3 

1 

i D f I M L.o 

1 

i 

E M O-P-

1 

i 

F 1 ui 0 / 

1 

i 

G 
0 o 

1 

i 

H s ( . . \ 

•> 
A <>,? 

•> B 19 •> C io 0 3 •> 
D 1 1.0 O A 

•> 
E 1 

i l.o Ui 

•> 
F 1.0 0 0 

•> 
G IA 

•> 

H l£> I 
A 1°\ IX 1-7 7.o 
B • IA Lr? o-r 
C 7° LtU> 
D l.-o 
E 

i l p 
F 7.0 &<? 
G 1 

! (/•? (,£ 
H r I r. u 



Toxikon Corporation 
Jupiter, Florida 

Form: 260 
Effective: Dec. 1999 

Sponsor: 'Qj&fr C~ P r o j e c t No: feoo<~o/-L 

T e s t S u b s t a n c e : < ^ Test Species: L ^ i u y v i L < ( 0 % i / t ^ 

By: Az. 
Test Day (TD) : 12-
Date: ^-^%'oo By:pd 

TD: k5 TD: /*7 
Date : -

Treatment Rep Temp pH D.O. "-Tpmp^ D . O . D .O. 

A I Tf 
B 1 l-o V T 
C 1 7-» 
D 1 is 7S 

E 1 1.9 fc,5 01 

F 1 n-o 
G 1 7.) uv 
H 1 -i.i N 1 
A 7.1 76 L,$ 7 7 U-7 
B 1 7.1 
C 1 i . i u-r 
D 1 0-l* 
E 1 bf 
F 1 

i 

l-o 
G 7,/ O Y 

H s r •7.0 1 i*.5 0 7 

/Ob?* 

A 1-o 7.0 Is* 1 1 [fi Is 

/Ob?* 

B 1* 7,1 7-7 \.A 

/Ob?* C 
\ n.t r, * -7,7 7 io /Ob?* 

D 14 (r9 1.1 7-CP 

/Ob?* 

E 1-\ i-9> 7.1 P CP • 

/Ob?* 

F 71 iJ 7-7 

/Ob?* 

G — 71 l o U 7 7 

/Ob?* 

H -7 i -> >. 1 ^,, f -. ^ 



ft; \>.~ , 

Toxikon Corporation 
Jupiter, Florida 

Form: 259 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: ^ ^ A C Project No: 

Test Substance; t W ; m < ^ Test Species: 

By: 56 
2k. 

Treatment 

Day: 0 

Rep III Alive Observations 

B 

G 

H 
^ 1 ̂  

B 

F 

H 

S**e. F 
B 

E 

H 

Day: | Date 

250 # Alive 

B 

E 

7.D 

15ln)ot>\\ 
Observations 

ft,3H 

&,3H 

5 , .8/4 

5 , 75 H 

5 , 8H-

A ^° 1 E>,BH 
B 1 BH-
C 1 B 3H 
D 1 B, R\± 
E 1 B, B#f 
F 1 h-Pti 
G 

H 1 6, £tf 1 



Toxikon Corporation 
Jupiter, Florida 

Form: 259 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: ^ ^ A c _ Project No: OOP &~Q / A 
Test Substance: S*«fcm<g»w Test Species: 

Observations 

_£>Ji 

Aii-

Day: j Date: s/n/oo 

# Al ive 

B 

B 

E 

H 

B 

E 

H 

20 

Observations 

B, 5H-

B,Bfr 

B, BH-

B , 5 H 

B ,B I4 

&,3» 

2/4S. BH" 

7 AS , KH-

/AS j fid 



Toxikon Corporation 
J u p i t e r , Florida 

Form: 259 
Ef f e c t i v e : Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: r&^Ar Project No: 

Test Substance! S g < A ; m ^ 

Treatment 

Day: 

RepII # Alive 

/O7o 

/O07o 

B 

B 

F 

H 

B 

E 

F 

H 

Test Species: / _ » 

***** S-'Ht -o* 1 I B y : ^ Day: f Date '6C 

Observations || || Rep ||# Alive | Observations 

b AS\\ 

t 2 o 

= 2 o 

«3 o 

(3 © 

cPo 

(5o 

a. © 

<2o 

c2 G 

B 

B 

E 

H 

2£ I , 

*>/!S,3L.gTH 

\f(S,lL£Tti 

15 A$ ,3LfTi4 
n o 3 H 

11 AS.hLCiA 

i, 9H -fulbici 
IbAS , ibLf-.n-

no 

I 
WAS i^j^r 

iSfts .nun 
no 3 If 

no £fi 



Toxikon Corporation 
Jupiter, Florida 

Form: 259 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor ; ^ ^ A c 

Test Substance: 

By: SO**. 

Treatment 

)7. 

Day: 

Rep III Al ive 

B 

H 

B 

J o 

c2 => 

c2 

H 

B 

H 

^ ° 

Observations 

. -R ' 
~& 

ft//, "ft 

ESft; / ^ 

5SH. 3 ^ 

^ / > - ^ » 

T5#-, 3 



Toxikon Corporation Form: 259 
Jupiter, Florida Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: ^ Project NO: 0 „ n < r 0 J f i 

Test Substance: S > ^ ; m ^ ^ Test species: , . ^ „ m i a W l J , 

By: 3* fa. Day: *z. Date: By: j j j ^ Day: 3̂ Date: f -

Treatment Rep # Alive Observations Rep # Al ive Observations 

dern-fvc 1 

A 
CUh<e« 

A 

dern-fvc 1 

B / 
B 

dern-fvc 1 
C C 6, M 

dern-fvc 1 
D D 6.(i»'. ito 

dern-fvc 1 

E E C.Gtf 

dern-fvc 1 

F F 

dern-fvc 1 

G G G.BH 

dern-fvc 1 

H 2>/f H fi.fi* 

A A fc. 
B B 

C 
7*>, ^ C 

D D 

E E 

F F 

G G 

H H 

A A 
/ . 

B B 1 C C 
/ 

D -B. "RU D 

E "B, a// E 
/ 

F F 
1 

G G I 
H i IAS H 1 



Toxikon Corporation Form: 259 
J u p i t e r , F lo r ida E f f e c t i v e : Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: Pro jec t No: ^ • _ 

Test Substance: ^ > ^ ; m ^ Test Species: | , _ i 

By: 3£> /h. [ Day: ^ Date: t%0b | By: f j f l Day: 3 Date: 

Treatment |Rep||# Alive Observations | R^p [# A l i v e Observations j 

A Lo*) > /b, fLeihi^H A 

B B f &wfcK, ft.-
C C 

D D 

E E 

F •s, ^ F 

G G 

H ) / ^ . H 

Sea. i l 

A HAS, ~P>H A 

Sea. i l 

B B . / M i * 

Sea. i l 
C C 

Sea. i l D D 
6.p»f 

Sea. i l 

E E 

Sea. i l 

F F 

Sea. i l 

G G 

Sea. i l 

H H 

Ho 

A •a. TJ+ A 
/ M» 

Ho 

B 
IS. B 

Ho 

C C 

Ho D -B, -PO) D &. w. 
E E 

ft. ftrt 
F ' A , S+f F Mu 
G G / M i ' 
H 3, B« H 



Toxikon Corporation 
Jupiter, Florida 

Form: 259 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: £. P ro jec t No: 0 r > D g r e > l A 

Test Substance: ^g^m^M Test Species: |_ 

By: 3^ fa 

Treatment 

Day: ^ 

RepII # Alive 

B 

H 

B 

H 

B 

H 

Date: ^ ^ Ob 

Observations 

5S R<^£>4 

(MO e>u 
£ £ £ £ 

/0 © &¥-

/\>° &n ' i pc - r 

/4o> B H 

/ i s . . / . ^ ^ - ^ - N 

1 1 / . . ^ 

*3 /fS. » / ^ 

Alo fen 

By:^(L Day: 3 Date: 5"- fi 0 0 

Rep # A l i v e Observations 

B 

H 

B 

E 

H 

B 

E 

H 

ftu, £w, v/fi, 0 

.Oil 

B H 17-AS 

11 Af> , 

no 6H 

15 i S t t - r n 



Toxikon Corporation 
Jupiter, Florida 

Form: 259 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: Project No: Q ^ ^ Q , ^ 

Test Substance: Sg^m^rvrf Test Species: [ .^ULtYUaW^ 

Treatment 

Day: ,52. 

Rep 

B 

# Alive 

H 

B 

H 

B 

H 

Date: 

Observations 

3^ Vtf 

Date: g-.^-oo 



Toxikon Corporation 
Jupiter, Florida 

Form: 259 
Effective: Dec. 1999 

SEDIMENT TOXICITY; TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: ^ ^ A c _ Project No: 

Test Substance: tW^m^M 

By: 

Treatment 

See* 

Day: L) 

Rep[|# Alive 

B 

H 

Test Species: [ 

Date: 

Observations 

B 

E 

H 

B 

H 

"B, BI4 

Bi B H 

ft, 6H 

^ Mi 

By:Jt^ Day: 5-

B 

Date:-^/^i/ot 

Rep II # Alive Observations 

a. BU 

A / 1 p? v.a 

1 3 i 
II 0 i 
II 0 

II E i 1 
1 

1 F 

/ 1 Il 6 

II H 



Toxikon Corporation 
Jupiter, Florida 

Form: 259 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: ^ Project No: 

Test Substance: S*yg..tt\<»»M 

Treatment 

Day: 

Rep # Alive Observations 

B 

H 

Date: ^/^Q/06 

Test Species: | — i , ^ \ „ 

ft. g r i 

ft. 

Seel . /] 

B 

H 

B 

H 

8 , BM 

6 

6 BH 

B, BH 

M3 , B: BH 

ft 

ft, P>H 

Byg!C Day: 5~ Date s /̂/H Rep ||# Alive Observations 

A 

B J ' ft. BH 
C 

6 , B H 
D 

/ &, B H-
E 

/ B. 
F 

f 

G 
/ 

H 
/ 

A I 
B 

C 

D 

E 1 F 1 G 1 
l 

H 1 / II 
A 1 
B 

\ 

C > 
/ B. Bi+ 

D 1 
i 6. BH 

E / ^ a 1 
F / 13.8H 1 
G 

H 
f 

1 



Toxikon Corporation 
Jupiter, Florida 

ft o IS ^ 
Form: 259 

Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: lElfS C Project No: OOP S~Q I c3_ 
Test Species: / ^ i „ 

Date ; 5 

Observations 

'As, I Levi 

3 

fof few B>M-

B . J W RM 

CMS . B g H 

M S , , g>4-

& F*M> BM

P' freZAAi B M 
4 C^-TH 

14 4Sr p/U 

)4- A*> + ffli~ 

7/IS z.u\57\l 

// A< zteru 

\3r\5 

MA5 8£V» 

JAM. 
fe<~ 8 M 

'4 flS 

G AS 

iz Ab $1 

By:JfU Day: $— Date 

B 

H 

B 

E 

H 

B 

H 

: 5 /Z / /6 

Rep II # Alive Observations 
f t * } B 1 4 

2 fXS & fe^Bi \ 

B r few BM 

3. BM 

B , Fvoo KM 

h . f f j u ) B M 

17 AS . ^ g - n - j 

£M5 3 LET 1 ILL 

I M S , < ^ £ T H 

/3 /^S nuCJH 
M O 

/ 2, 
" 0 tV/ 

AJO 

1 tern 

3 C rr£/ 



Toxikon Corporation 
Jupiter, Florida 

Form: 259 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST ~ SURVIVAL AND OBSERVATIONS 

Sponsor: £_ Project No: 
OOP S~Q I <=3_ 

Test Substance: S x ^ t t n e i M Test Species: 

Treatment 

/T, 

Day: ^ D a t e : ^ , 

Rep 

B 

H 

B 

H 

B 

H 

Ob 

# Alive Observations 

13, .3 M 

6> 3H 

.ML 

Day: ,5— Date: ^jit jtd 

Rep II # Alive 

B 

F 

H 

B 

H 

B 

H 

Observations 

__3±3U 



Toxikon Corporation 
Jupiter, Florida 

Form: 259 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: q ^ g y ^ Project No: 
O O P / r3-

Test Substance: S ^ ; M € > U Test Species: -p 

Observations 

4^ 4^P> 

ZA5.3H.S 

MJL 

8 ,®\\ 

B Bff 

B-314 

B. ftH 
ft. /3ff 

By: Day: 

B 

H 

B 

H 

B 

E 

H 

2. Date 

Rep II # Alive Observations 

3A^> ..'BH-

S . Bl-V 

MS ZLZTU 

7^3 lLf7hJ 

0/1 



Toxikon Corporation 
J u p i t e r , Florida 

Form: 259 
E f f e c t i v e : Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: £_ Project No: O r t o f o / A 

Test Substance: 5 < A ( n < H < t Test 

By: J4>" Day: ^ By: |Day: -7 Date: 

Treatment Rep # Alive Observations Rep ||# Al ive Observations 

A MS,. BH ,g> A 

B //tS, BH , £> B B BH 
C IAS, £*+ , B C 

I f\ S iLcTU 
D / A 3 . 6 . B D B . 
E B BM E P> - IB H 
F F 

G B,BH G 7 ^ 5 BH1 

H 

1 B,£H H M S . B H . & 
A A 

B 1 8 I + 
B 13, BH B 

M S . / u ? 7 H 
C C 3 , 8 H 
D 

\ 6>,£/~/ D ft BH 
E \ 

1 / / IS, B H . 5 E M S . B H 

B, F r - 1 

T3 , "BH 
G 

1 
G 

/ / A 3 . B H 

H 3, BH H 

A 4/15 , BH . 6 A 
f 1 

4AS, B r t . R 
B B 

\ M 3 / B I 4 . S 
C I 

i 

C 

D 1 
i 

B . B H D 
1 ^ A 5 , BH-

E E ! "7A5 ALEX* 
F 

r 8M.fi F 1 
d>A<=> ^ L £ T ^ 

G • G ; 4/IS / ^ £ 7 t f 
H H <</V3 1 L(rT\* 



Toxikon Corporation 
Jupiter, Florida 

Form: 259 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: ^ ^ A ( L Project No: 
P O P S~O / e3. 

Test Substance: S ^ W W W 

By: f?d?j^ 

Treatment 

"B 

SeeQ. ~B 

Day: 

RepII # Alive 

B 

H 

A 

B 

H 

A 

B 

H 

Test Species: [ -p 

Date:. 

Observations 

ft fc^ 3H 

13, fe^&H-

iftS, fry* 

ft, feu^BHl 
6,fc*3V 

lb 3 H 
"7 77 io5 I /5 A3 

n'ten
i a / ^ n°g>H 

no e>H\ 
no 

HAS &H 
no em 

no 8H 

n 0 8 H 

^/^/oof l By^^Day: -7 

B 

B 

F 

B 

E 

H 

Date 

Rep || # Alive Observations 

(I 

3-
}AS . fcOBU 

ft 

IS AS n D f iH 

& AS BH 
13 AS n°H/4 

13^ AS A0(hti 

mbH 

HAS mm 
Mas-dead 

IS AS Griped 

ms n riMf 



Toxikon Corporation 
Jupiter, Florida 

Form: 259 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: Project No: ^ _ 

Test Substance: ^ W i m ^ M Test Species: / _ i . 

I 

By:5<^)L 

Treatment 

Day: u 

RepII # Alive 

S*^- Gn 

B 

H 

]7o 

B 

H 

B 

H 

Date 2^00 

Observations 

<3AS: $W 

M5 /L^TH 

l3. BH 

13, BH 
M3 . B>,3/+ 

ft , ftM 

b, ,6M 

6. PCAT* BH 

A & v BM 

By: 

Rep 

B 

H 

B 

H 

B 

H 

Day: ~j Date: Oo 

# Alive Observations 

3AS ?>Leii 

ZAS.. 3/4 

j3<4 

3 , 3 f J 

3 B/+ 

13, J3/4 

6 , 6 / f 

n 

6- F * t i * 

Yh feM-- fi ™ 



Toxikon Corporation 
J u p i t e r , Florida 

Form: 259 
Ef f e c t i v e : Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS || 

Sponsor: gy> c • Project No: ^ _ 1 

Test Substance: ^ e A w w s i w Test Species: / _ . ^ \ m 1 1 _-L - W u m u l f t N ^ 1 

Treatment 

Day: <% 

RepII # Alive 

B 

H 

D a t e i ^3+o» 

Observations 

B 

B 

H 

/ a y :TSH 

UK. ^ 

1*. JV/ 

ft . BH 

^M 

MS / / .^ .Rl / 

B y : ^ _ Day: -7 | Date: ^ c C 

Rep # Alive Observations 

B 

H 

B 

H 

B 

H 

.£ CM. 

*4v ft} 

fits, W 
1 A 

so-

14 5 1^ 

M3„ m 



Toxikon Corporation 
Jupiter, Florida 

Form: 259 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: £_ Project No: ^ 

Test Substance: t } ^ m ^ W Test Species: j -o, _ \ . 

Treatment RepII # Alive 

B 

B 

F 

H 

B 

H 

Observations 

•ft- y>»+ 

7^5, fao £ft 

7 /n . r ^ v 

N O 3 V* 

Day: «=y 

Rep II # Alive Observations 

B 

H 

B 

E 

H 

B 

E 

H 

ft , sy* 

.6 4^ / .ZLf J+T. 

16 #3, F ^ f i U -
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Toxikon Corporation 
Jupiter, Florida 

Form: 259 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: £_ Project No: 

Test Substance: S<MUm^M Test Species: -p 

Treatment 

Day: 

Rep # Alive 

B 

H 

B 

F 

H 

J7* 

B 

H 

Date:^^. o c 

Observations 

3 , Bi-) 
745. )U^f>& 

3\ ̂ U ^ l l 

By^* 

Rep 

B 

H 

B 

H 

B 

H 

Day: <=j Date: 

# Alive Observations 

3 , 

3 , TW 

IftS. fir 

fry 
No g>fl 



Toxikon Corporation 
J u p i t e r , Florida 

Form: 259 
E f f e c t i v e : Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: ^ £ A C _ Project No: 
P O P S~O / ci. 

Test Substance: t b ^ m ^ ^ 

Treatment 

D a y : f o Date: sjLk|05 

Test Species: / i 

Rep # Alive Observations 

B 

/to* 
/1 < -ov 

B 

H 

7̂ 

B 

H 



Toxikon Corporation 
Jupiter, Florida 

Form: 259 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST ~ SURVIVAL AND OBSERVATIONS 

Sponsor: r ^ B f i i C - Project No: 

Test Substance: S ^ m ^ v f Test Species 

Treatment 

Day: 

Rep # Alive 

B 

H 

B 

H 

B 

H 

Date '-ship ho 
Observations 

B. 8H-

B v i / f c . |Day: |bate; s-, t 3- 7. 0j 

B 

H 

B 

H 

B 

E 

H 

Rep II # Alive Observations 

15, 

7/75. V/^,B 

/I 4 5, fflf^. 

13 45 



Toxikon Corporation 
Jupiter, Florida 

Form: 259 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST —SURVIVAL AND OBSERVATIONS 

Sponsor: r ^ ^ A C _ Project No: 

Test Substance: S«A;fYl*m 

By 

Treatment 

Day: 

Rep # Alive 

B 

H 

B 

H 

So*. ~5 
B 

Date: ^[uA^ 

Test Species: | \ 

Observations 

i 

Day: ;/ Date: s~-3-~i-co 

Rep || # Alive | Observations 

A 

B 

H 

B 

H 

B 

ft, r<co 
//L5 r<w M 

(OO 1/vK «s>w •"^'• <"j 

M S . / < - ^ .fJO 

(A ,̂ /(-f-m /up B f / 



Toxikon Corporation Form: 259 
Jupiter, Florida Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: ^ Project No: 0 o o S - 0 / c i 

Test Substance: t W ; m < ^ M Test Species: L . ^ m a U , 

Day: / o Date: B y : / h - D a y : '/> Date : 5--^-?^ 

Treatment Rep||# A l i v e Observations Rep ||# A l i v e Observations 

A A 'S, KM 
B j B 

C C 

D D MS, T^H-
E E "B; BH 
F F //n . KH 
G 6 

, 

H H 

A A 

B B 
/ 

C 
- / 

C IAS, W 
D 1 D 

E ] E 

• 
aft 

F I 
i 

F 
/ 

G i 

i 
G 

H 1 • 
1 H 

>9, 

A / A 

>9, 

B 
; 

B 1 
>9, 

C i C i 
i 

>9, D D i 
i 
i 

>9, 
E E f 

/ 
/ 

>9, 

F F 
/' 

1 ft, fcfr 

>9, 

6 G 
/ 

>9, 
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Toxikon Corporation 
Jupiter, Florida Form: 259 

Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: ^ ^ A c 

Test Substance: S ^ ; m , > u 

Project No: 
O O P S"~Q I rQ_ 



Toxikon' Corporation 
Jupiter, Florida 

Form: 259 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: ^ ^ A C _ Project No: 

Test Substance: tW^m^M 

By: 

Treatment 

C<u»kt>l 

Day: I A-

RepII # Al ive 

B 

H 

B 

H 

B 

H 

Date: 

Test Species: | - ^ j , _ \ 

Observations 

3V 

5 ^ 

I ^ ^ 3 ("/-̂  

11 /7^, Jcs^h, rJ*8h 

^/J5, </Lrf*> ,Nv9H 

Rep 

B 

H 

B 

H 

B 

E 

H 

B y : ^ Day: / 3 Date: 

# Al ive 

/ 

Observations 

6 ^ 

M 5 , 
6 04 

6 ,6V 
5 21 
6 81 
^/?S fcu/Q 

6 pH 
f i (b.l-i 

\Ofc (I 
3 As $H 

bfo tufa ^ 

1 ^ "~i r 



Toxikon Corporation 
Jupiter, Florida 

Form: 259 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: ^ ^ A C L Project No: 
P O P S~O / ci. 

Test Substance: S ^ ^ ^ 

Day: Date: s--*r-a> 

Treatment RepJ# Alive i Observations 

A 

B 

C 

D 

E 1 
F 

G 

H i 

I A / 
f 

/Jo (j>«. O - v v ^ ^ S 

B 
/ ' 

C 
' / 

D j / 

E i 
j 

F ; 

G i 
i ' 

H 

A 

I 
1 

Jo 0~)o 

H 

A i 

Jo 0~)o 

B 
cut -Z^S,*. at . £>t+ 

Jo 0~)o 

C i 

Jo 0~)o 
D 

••' 
E 

F 

G 

H 

Test Species: | 

By:/h- Day: 3 Date: 

Rep # Alive 

B 

H 

B 

H 

B 

H 

Observations 

/ ft ^ 

|»1 0 / . lA-fc^ <l Ĵ 4 

/ / ) , ILlfk s i A j , 
I ,/ w / J IT 



Toxikon Corporation 
Jupiter, Florida 

Form: 259 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST ~ SURVIVAL AND OBSERVATIONS || 

Sponsor: ^ B f i C L Project No: ^ _ 1 

Test substance: ^ A C Y N E I M Test Species: / v 1 

Treatment 

Day: ^ 

RepII # Alive 

B 

H 

B 

E 

H 

B 

H 

Date: 

Observations 

3, V>hi 

3*3, ?>M-

^ / g , 3/7 

4ff5. Ftxo Brt 

,3/ls, B l 

"6. i F ^ f i f J 

^ 3 . - ( ^ u ) B>f 

By:^_ | Day: ^ 

B 

H 

B 

H 

B 

H 

Date:_ 

Rep || # Al ive Observations 

72 

^ 5 8// 
6 fi» 

3 ^ 5l\ 

(3_ M. 

74S fc^fr/ 
6 e><-\ 

lift* fc^a// 
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2 As' W 



Toxikon Corporation 
Jupiter, Florida 

Or\tc\c & o4' ampuls 
(5* 

Form: 259 
E f f e c t i v e : Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: ^ ^ A C _ Projec t No: 
P O P £ ~ O ; e3. 

Test Substance: S ^ ; m € ( y 

Treatment 

Day: ] C j | Date: * 

Test Species: / - o , ' \ . 

Rep[# A l i v e Observations | fl fep ||# A l i v e 1 Observations 

B 

H 

2-C Qur i ui 
ice rn .-

Z0\ 

ZO 

B 
2-0 Mb ue-TiA 
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H 

B 

3-0 (\ (I 
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Toxikon Corporation 
Jupiter, Florida Form: 259 

Effective: Dec. 1999 

SEDIMENT TOXICITY TEST ~ SURVIVAL AND OBSERVATIONS 

Sponsor: r & B A C 

Test Substance: S > g ^ m < ^ 

Treatment 

Dayt fu Date: ^'7,0 

Rep # Alive Observations 
" 1 A±J±±rg^gg 

B 

H 

zo 5<?dime * + 

\°l 

2-Q \c>v&t<vc(>,^r\cd 

Z O Bur i 

ZO I Bvojrd 

2K ol. ^ 

B 

H 

ZO I ifW,^/ 
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±1 
5J> >.'JvF 

ZO 13 ktfHj 

ZO lit-*!*4 IZrt^ 

5a. 
B 

H 
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0. 
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Form: 259 
Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: q g g y ^ Project No: OOP S~Q l <3L 
Test Substance: 

Treatment 

Day: | Date: 

Test Species: [ -p 

RepII # Alive Observations 
II 1 tf/v re^w/a.i o.g 

B 

H 

B 

ICOHb 

H 

A 

B 

o 

0 

c 

0 
O 

0 

12. 
0 \ J?n 

<=£<z> ATP 

JQ. 

ep || # Alive Observations 

Day: Date: 
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Toxikon Corporation Form: 259 
Jupiter, Florida Effective: Dec. 1999 

SEDIMENT TOXICITY TEST — SURVIVAL AND OBSERVATIONS 

Sponsor: £_ P r o j e c t No: 0 r > D f f t o / A 

Test Substance: ^ > ^ ; m ^ M Tes t spec i e s : j _ _ 

By: % ^ Day: , ^ Date: c - . \ B y : Day: Date : 

Treatment Rep # A l i v e Observations ^ep # A l i v e Observa t ions 

A Jo 
B Jo B \ 

C C \ 

D D \ 

E E \ 

F A F \ 

G /ST 5A>P. 7W>^ G \ 

H 1? H \ 

A 
QL> 

A \ 

B tf' B \ 

C C 

D D \ 

E E \ 

F \<\ F \ 

G G \ 

H H \ 

)7, 

A A \ 

)7, 

B QO B \ 

)7, 

C C \ 

)7, D 
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E E \ 

)7, 

F JO H>u>fif,P 
F \ 

)7, 

G IK, /,>^ G \ 

)7, 
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Toxikon Corporation 
Jupiter, Florida 

Form No: 259-A 
Effective: Dec. 1999 

Sponsor: -f^g^c 
SEDIMENT TOXICITY TEST — FINAL OBSERVATIONS AND WEIGHTS 

Test Type:^ Project 4: p ^ p i g . 
Observations By : i,(rtT(^, /\i 

Treatment 

B 

E 

H 

B 

H 

B 

E 

H 

To|al 

c?0 

<P0 

90 

3D 

9* 

B 

E 

H 

is 
i i 

l i 
I i 

17 
l i 

io 
ii 

2L 

30 

30 

90 

Date: .5"- 70-00 Scope Used: 
Observations 

z 

* M l > « -Vcc<y 

Tare wt By: fa 

Tare 
Weight 

0-1540 

o.l5^m 

Date: ^. 0o 

0-4.SOU? 

0.^5 3 A 

0 ?3s-sr 

0.1354 
0 • <?3«3t* 

0. 44£!f 

0.1431 

oJ±3_ 

c. 1 4oj. 

o.im 

0 c?t/lpl I O-lltU 

ross 
0 - 7 7 ^ o 

o-1u>is-

o-lipid 
OlST>0 

O 74u>l 

O-1HS3 
O-IHbO 

0.7431 

o • 1sros~ 

0 . ^ « 5 J L 

o. y ^ s -

Q-1SS4 

O 1S~4o 

et 

c o n y 

p. o I7«/ 

0-ocnu 

Q-oCf1*> 

o poly 

6 00I3 

000H 

O- oto\ 

0 OPS'I 

O. OHM 

0 . 0 1 4 3 

6_pl_32 

Ooi3<f> 

0 0144 

Weight/ 
Animal(mg) 

o 111 
1 i T 

o- 1*s~-

o • "SHIT 
o • 43° 
o - *Slo 

0-4*10 

o. rs"3 

0 1 

0 s-33 

0 - S "S | 

r 3 r 
0. ^1 / 

<-?• U 5 0 

0 -4 U 4 

O 13-0 

o 

7 t T 3 

g • 7 6 " y 

Gross wt By: Date: 
Balance Used: M^-ff^fr /\f 6i4o Balance Used: iL 
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Toxikon Corporation 
J u p i t e r , Florida 

Form No: 259-A 
E f f e c t i v e : Dec. 1999 

| Sponsoi 

| Observa 

SEDIMENT TOXICITY TEST — FINAL OBSERVATIONS AND WEIGHTS 

Sponsor: ^ S f S c Projec t #: ^ 0 ^ 0 , ^ Test T y p e : w ^ fijn^j 
Observations B y : ^ ^ . A . Date: 

Treatment 

1% 

B 

E 

H 

T 
B 

H 

B 

E 

H 

T 
B 

F 

H 

£1 

<?0 

JO 

Ik) 

i i 
Id 
17 

JL 

0 
I 

0 
Tare wt By: 

Scope Used: 
Observations 

Date: 

Height 
ross 

P-7VfV 

£ 2 M 

O-2m. 

0 . ^ * 7 7 

c . 7 ^ 7 

C 

0 - W / 

0•1333 

ft-?** 

O - 7 W U 

O 1 S~f 3L 

o.lisrl 
0 W~7 

O 7*33-5 

0 

e t 

0-CM 5*7 

O-QI/7 

£?-0|£>( 

O - O l S o 

O OCP7 

Weight/ 
Animal(mg) 

0- l l o 

o%40 

ou>g~o 

6 7 o ( p 

a 
i2_LLi±l 

Q-U73 

o Wot) 

Gross v t By: ^ Date: ^ . ^ . 0 0 

Balance Used: Me-t^-|«v /hr Balance Used: v \ * M \ e r - ftr 



'RIMMED SPEARMAN-KARBER METHOD. VERSION 1.5 

TEST.NUMBER: 0005012 DURATION: 96 H 

PLUMULOSU 

iRAW DATA: Concentration Number M o r t a l i t i e s 
I ; (PPM) Exposed 

.00 20 0 
, • .32 20 0 

• .63 20 1 
< 1.25 T 20 7 ' • 

2.50 20 16 
! 5.00 20 20 

SPEARMAN-KARBER TRIM: .00% 

•16-00 DATE: 5 • 
TOXICANT : SDS 
SPECIES: LEPTOCHEIRUS 

SPEARMAN-KARBER ESTIMATES: LC50 
95% LOWER CONFIDENCE 
95% UPPER CONFIDENCE 

1.54 
1.26 
1. 89 



Toxikon Corporation 

Page: 
Form No: 124 
Effective: Nov. 1999 

Species: U {?L~vLo±* Species Lot* 

Dilution Water f?u C t-OP/l) Test Ana Used: f t ^ 

PWmwv Stock Prcnaration: IOOO Secondary Stock Preparation: A/A 

ToxicantUsed: QrJXk mt* *V>3«* Stock Piq paradBy: *>(r-

CTL ?.o / 

Ami Dilution TOO Added: ( ) loo tA.oO Hoo 3?/ i?r> / 
N/A 0.13 o,*r ti.ro /.Oo 

n«taBv: , — —Date: S""^'» 

Control 
10 to IL 

to A / 

Ay 1-4 
lO A / 1-4 

0-^ . 
10 1 fO A / i d . 

B to fo ? r 
o 

<0 10 

Jo /o Bi. cTf* 

2£-
i r r 

r UL / 0 

|0 

(o *0 
3D 

1 £ 
9-4 i r 

v3S" 

Comments: ^ N U W I W V A W C ^ W U ~ K , . ~ ^ \ U ^ ^ 1 , ^ o V - U ) . * 0 ' 

t7— 



CdCI2 Control Chart for Leptocheirus plumulosus 

2.50 

——cum.mean 



Cadium Chloride, CdC12, Control Chart for Leptocheirus plumulosus 

SDS ppm Cum. mean Stand. Dev. dif f b/1 cum. % diffb/ t Relative Coefficent 
Growth of 20 most of 20 most Cum. mean Cum. mean Cum. mean Cum. mean mean LC50 LC50& % Difference of Variation 

Date LC50 recent LC50's recent LC50's + 2SD -2SD + 3SD -3SD &LC50 cum.mean (RPD) % CV. 
01/01/1997 0.63 0.63 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0.00 0.0 #DIV/0! #DIV/0! 
08/01/1997 1.04 0.84 0.29 1.41 0.26 1.70 0.00 -0.21 -24.6 17.36 34.72 

09/01/1997 0.68 0.78 0.22 1.23 0.34 1.45 0.11 0.10 13.2 19.15 28.56 
09/01/1997 0.99 0.84 0.21 1.25 0.42 1.46 0.21 -0.16 -18.6 17.30 25.13 

10/01/1997 0.83 0.83 0.18 1.20 0.47 1.38 0.29 0.00 0.5 15.40 21.79 
11/01/1997 0.69 0.81 0.17 1.16 0.46 1.33 0.29 0.12 14.8 16.16 21.34 

11/01/1997 0.72 0.80 0.16 1.12 0.47 1.28 0.31 0.08 9.7 15.44 20.25 

02/01/1998 0.67 0.78 0.16 1.09 0.47 1.25 0.31 0.11 14.2 15.24 19.98 

03/01/1999 0.58 0.76 0.16 1.08 0.44 1.24 0.28 0.18 23.6 16.10 21.17 

02/10/2000 1.77 0.86 0.35 1.57 0.15 1.92 0.00 -0.91 -105.8 37.80 41.14 

05/16/2000 1.54 0.92 0.39 1.71 0.14 2.10 0.00 -0.62 -67.1 40.13 42.67 

- Note that only the 20 most recent test values are being used to calculate the cummulative mean, standard deviation, relative percent difference, and 

• coefficent of variation from this point forward. The RPD and CV are not used in the graph but are useful pieces of information. 



Toxikon Corporation 
Jupiter, Florida 

Page: 
Form No: 065 

Effective: Oct. 1999 

STUDY DAILY LOO 

Test Sponsor: |̂/J Study No: J|jJ 

Test Substance: Study Type: t\jj 

I n i t i a l and Date a l l Entries: 

^ ^^-^T^V^f '4, 

'• "' ;"; •""*~ "> 
II 



Toxikon Environmental Sciences 
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Form No: 006 
Effective: Jan. 1995 
Page: 

ANIMAL RECEIPT LOG 

DATE 
TAX. ID 

VERIFIED BY #REC'D 
SUPPLIER & 
LOCATION 

TOXIKON 
LOT # 

HOLDING 
LOG USED 

DATA 
BY 

Shipping 
Docs on pg: 

-StSL 

- -2 / - 7? 3c>o 7 - ? / 3 f f 

Sc 

7r- r4iSn to 44* 
tor MS 

3-/;-# 'Too C+Cl/:** Co \X~nrc-JO* ****** 

3 
7T 

\9 

filter 

t f f j Copy"~" 
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Toxikon Corporation 
Jupiter, Florida 

Page: Uptf-'t-U 
Form No: 077 

Effective: Oct. 1999 

SALTWATER INVERTEBRATE HOLDINO LOO 

Species: [ J y ^ U ^ Date S e = e i v e d : / . ^ w J ^ . V / ^ 

Lot # : tfbD^-L A See Page "^ j f f of Animal ReceiDt Loa 

Holding Chamber ID/Location: / l ^ f i c ^ j r f 

Records continued from vaa&Vi-iAW in this loa. 

Date 

Time 

Data By 

Number Alive to - — i (Vl 
Number Dead r\ 

Fed flr \ 

Sal. (°/oo) 

Ref. # 
Y> \ Sal. (°/oo) 

Ref. # % % % 

Temp. (°C) 

Meter # 

4x>.t -tip Temp. (°C) 

Meter # 

PH 

Meter # 

PH 

Meter # 

DO (mg/L) 

Meter # 
% \ 

X DO (mg/L) 

Meter # 

Bath Cleaned — 

—• • # Removed 
for Test — \ 

Time Removed " — — 

Removed By — 

Toxikon 
Study # — — 

Records continued on page |\JA of t h i s jlog-; -z\:^r? '~~QF'— S 

* See Notes Section for additional, description. 

NOB - None Observed BS - Brine Shrimp 
SS = Salmon Starter FF * Flake Food G = Gorp 

1 ' ' 1 ^ 1 I I I ' ! 



Toxikon Corporation 
Jupiter, Florida 

Page: L'\±, <. \k 
Form No: 077 

Effective: Oct. 1999 

SALTWATER INVERTEBRATE HOLDING LOO 

species: j j . ^ ^ \ \ Date Received 

See Page of Animal Receipt Log 

5r 
jy,4 in this log. 

Holding Chamber ID/Location: 

Records continued from page 

Date 

Time 
\%\& \L\b 

Data By 

Number A l i v e \£>££» 1 
Number Dead 

Fed — 6 1 
Sal. (°/oo) 

Ref. # 
Y? V> ^ 1 

Sal. (°/oo) 

Ref. # y % 

Temp. (°C) 

Meter # 

Temp. (°C) 

Meter # 

pH 

Meter # 

—• — — ^ ! 
pH 

Meter # CM — . — 

DO (mg/L) 

Meter # 

DO (mg/L) 

Meter # 

Bath Cleaned «— — — «— «— — 

# Removed 
f o r Test — — - — -— — — — -

Time Removed — — — — — 
— 

Removed By 

•— 
— — 

•t.ti CO,-
— 

Toxikon 
Study # . 

•— 
— — 

i 

u— 
A> 

i.-.i ..v • 
Toxikon 
Study # . 

•— 
— — 

Records continued on page of this log. %-"i~'Z\ 

* See Notes Section for additional description. 

NOB = None Observed BS = Brine Shrimp 
SS = Salmon Starter FF = Flake Food 6 = Gorp 



Toxikon Corporation 
Jupiter, Florida 

i>age: / r y ^ - ^ - . ^ ^ 
Form No: 077 ^ 

E f f e c t i v e : Oct. 1999 

SALTWATER INVERTEBRATE HOLDING LOG 

Species: Date Received 

Lot # See Page of Animal Receipt Log 

Holding Chamber ID/Location: 

Records continued from page 1 5 ^ ? - i n t h i s l o g . 

Date 

Time \2& 
Data By 

Number Al i v e 

It Number Dead 

Fed 6> Ik. 
Sal. (°/oo) 

Ref. # 2. 
Temp. (°C) 

Meter # 

PH 

Meter # 

DO (mg/L) 

Meter # 

7. -7: 
6' 

Bath Cleaned 

# Removed 
f o r Test 

CT* L 
4B£ 

"A-

T 

Time Removed 

Removed By 

Toxikon 
Study # 

C>i>b£b\1 

Records continued on page V A of this lojj. 
SHfeO COP'' 

* See Notes Section f o r additional, d e s c r l p t l o n v 

NOB = None Observed BS = Brine Shrimp , 
SS = Salmon S t a r t e r FF = Flake Food G = Gorp^ ^ 



Toxikon Corporation 
Jupiter, Florida 

Page: ' L f ^ - Z - ^ > . 
Form No: 077 

Effective: Oct. 1999 

SALTWATER INVERTEBRATE HOLDING LOG 

Species: Date Received: 

See Page -ffir/p of Animal Receipt Log 

Holding Chamber ID/Location: 

Records continued from page i n t h i s log. 

Date 

Time 
\ ^ 

Data By 'My 

Number A l i v e 

Number Dead My AW; 
Fed 

(•> 
G £> — — 

Sal. (°/oo) 

Ref. # 

<P w Sal. (°/oo) 

Ref. # " > 3 
Temp. (°C) 

Meter # 

• — Temp. (°C) 

Meter # <-

PH 

Meter # 

4t>.L> ^ 
— 

•— 
— PH 

Meter # — — — 
-— 

DO (mg/L) 

Meter # 

— DO (mg/L) 

Meter # V*. -z 
Bath Cleaned . — — • — — 

—• . # Removed 
f o r Test _ — •— — — 

•— Time Removed — — — 

•— 
— 

Removed By 

' ,•— 
— r - = = —r^ferrr 

Toxikon 
Study # • — — 

Records continued on page of this l o g . L f ^ f - ^ 

* See Notes Section for additional description. 

NOB = None Observed BS = Brine Shrimp 
SS = Salmon Starter FF = Flake Food G = Gorp 
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Toxikon Date: 30~Jun.99 

CLIENT: TOXIKON ENVIRONMENTAL SCIENCE 

Lab Order: 9906398 

Project: AQUACULTURE FEBDS 

Lab ID: 9906398-01A 

Client Sample I D : 88H1162 

CoUectioa Date: 6/17/99 9:12:00 A M 

Matrix: FEED 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 
ICP METALS. TOTAL 8W6010B Analyst: BO 

Antimony ND 1.1 mg/Kg-dry 1 6/23/99 
Arsenic NO 1.1 mg/Kg-dry 1 6/23/99 
Beryllium NO 0.11 mg/Kg-dry 1 6/23/99 
Cadmium ND 0.53 mg/Kg-dry 1 6/23/99 
Chromium 0.70 0.53 mg/Kg-dry 1 6/23/99 
Copper 2.8 1.1 mg/Kg-dry 1 6/23/99 
Lead ND 1.1 mg/Kg-dry 1 6/23/99 
Nickel ND 4.2 mg/Kg-dry 6/23/99 
Selenium ND 1.1 mg/Kg-dry 1 6/23/99 
Silver ND 0.53 mg/Kg-dry i 6/23/99 
Thallium ND 1.1 mg/Kg-dry i 6/23/99 
Zinc M 4-2 mg/Kg-dry 1 6/23/99 

MERCURY, TOTAL 
Mercury 

8VV7471A Analyst: BO 
MERCURY, TOTAL 

Mercury ND 0.080 mg/Kg-dry 1 6/22/99 

Kff?, . 

QuiJifun: ND - Not Detected at the Reporting Limit 

} • Analyte detected below quantitation limits 

B - Analyte detected in thc associated Method Blank 

• - Viluc exceed! Maximum ConUminant Level 

S - Spike Recovery outside accepted recovery limits 

R • RPD ouuide accepted recovery limit* 

£ - Value above quantitation range 
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Toxikon Dale: 03-Mov-OO 

' CLIENT: TOXIKON ENVIRONMENTAL SCIENC 

Lai) Order: 0004238 

Project: ANIMAL FEEDS 

I Lal» II): 0004238-01A 

Client Sample II): TM (10-2-10 

Collection Date: 04/13/2000 9:00:00 AM 

Malrix: TISSUE 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

ICP METALS, TOTAL SW6010B Analyst: A 
Antimony ND 2.0 mg/Kg-dry 1 • 04/21/2000 
Arsenic ND 2.0 mg/Kg-dry 1 04/21/2000 
Beryllium ND 0.20 mg/Kg-dry 1 04/21/2000 
Cadmium ND 1.0 mg/Kg-dry 1 04/21/2000 
Chromium 1.3 1.0 mg/Kg-dry 1 04/21/2000 
Copper 8.9 2.0 mg/Kg-dry 1 04/21/2000 
Lead ND 2.0 mg/Kg-dry 1 04/21/2000 
Nickel ND 8.0 mg/Kg-dry 1 04/21/2000 
Selenium ND 2.0 mg/Kg-dry 1 04/21/2000 
Silver ND 1.0 mg/Kg-dry 1 04/21/2000 
Thallium ND 2.0 mg/Kg-dry 1 04/21/2000 
Zinc 66 8.0 mg/Kg-dry 1 04/21/2000 
ERCURY, TOTAL SW7471A Analyst 
Mercury ND 0.080 mg/Kg-dry 1 04/20/2000 

f Oualilii-rs: Nl) - Not Detected nl the Reporting I .imit 

.I - Analyte delected below (|unntilation limits 

H - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant I x-vel 

CEKTSRfiD CO*5"? 

N*S 
if»'ITt>v._2 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery- limits 

K - Value ahovc quantitation range 



Toxikon D*,e: 30Jun-99 

CLIENT: TOXIKON ENVIRONMENTAL SCIENCE Client Sample ID: 88H1162 

Lab Order: 9906398 Cellection Date: 6717/99 9:12:00 AM 

Project: AQUACULTURE FEEDS Matrix: FEED 

Lab ID: 9906398-01A 

Analyse* Result Rpt Limit Qual Urate D F Date Analyzed 

ORGANOCHLORINE PEST/PCB SWB081A Analyst: CN 
4.4-DDD ND 10 ug/Kg îry 1 B/29/99 
4,4'.DDE ND 10 pg/Ko-dry 1 6729/99 
•.••-DOT ND 10 ug/Kg-dry 1 6/29/99 . 
AWrin ND 10 MO/Ko-dry 1 6/28/99 
Btphe-BHC ND 10 tipVKfl-dry 1 6/2 a/99 
bete-8HC ND 10 MOVKosjry 1 6/29/99 
Chlordane ND 50 pg/Ko-dry 1 6/29/99 
detta-BHC ND 10 pg/Kg-dry 1 6/29/89 
Dieldrin ND 10 pgrXp>dry 1 6/29/99 
Endosulfan 1 ND 10 ug/Ko-dry 1 8/29/99 
Endosulfan II ND 10 Mfl/Kg-dry 1 6/29/93 
Endosulfan sulfate ND 10* M0/K0-0ry 1 6/29/99 
Endrin ND 10 ug/Kg-dry 1 6/29/99 
Endrin aldehyde NO 10 pg/Kg-dry 1 6/29/99 
Endrin Ketont NO 10 pg/Kg-dry 1 6/29/g9 
gamma-BHC ND 10 pgKg-dry 1 6/29/99 
Heptachlor NO 10 pg/Kg-dry 1 6/29/99 
Heptachlor epoxide ND *0 pg/Kg^ry 1 6/29/99 
MethoxycNor ND 10 pg/Kg-dry 1 6729/99 
Toxaphene ND 50 pg/Kg-dry 1 6729/99 
Arodor 1016 ND 50 ug/Kg-dry 1 6/29/99 
Aroclor 1221 ND 50 pg/Kg l̂ry 1 6/29/99 
Aroclor 1246 ND 50 PCXg-dry 1 6/29/99 
Aroclor 1232 ND 50 pg/Kg-dry 1 6/29/99 
Aroclor 1242 ND 50 P0/Kg-dry 1 6729/90 
Aroclor 1254 ND 50 pg/Ko-dry 1 6/29/99 
Arockx 1260 NO SO pg/Kg-djry 1 6/29/99 

PETROLEUM HYDROCARBONS, T/R E418.1 
pg/Kg-djry 

Analyst C P F 
Petroleum Hydrocarbons, TR 2500 40 mg/Kg-dry 1 6725799 

Qualifier?: ND • Not Delected i l th: Repore'riB Limit 

J • Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery ontiide accepted recovery limits 

R - RPD outiide accepted recovery limits 

E - Value above quantitation range 
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Toxikon Dale: 0?-\Iuv-(H) 

CLIENT: TOXIKON ENVIRONMENTAL SCI ENC 

L:il> Order: 0004238 

Project: ANIMAL FEEDS 

Lah ID: 000423X-OIA 

Client Sample I I ) : TM 00-2-10 

Collection Date: 04/1.1/2000 9:00:00 AM 

Matr ix: TISSUE 

Analyses Result Rpt Limit Qual IInils DF Dale Analyzed 

ORGANOCHLORINE PEST/PCB IN TISSUE SW8081A Analyst: PC 
4.4-DDD ND 10 1 04/17/2000 

4,4-DDE ND 10 1 04/17/2000 
4,4-DDT ND 10 Mg/Kg 1 04/17/2000 

Aldrin ND 10 Mg/Kg 1 04/17/2000 

alpha-BHC ND 10 Mg/Kg 1 04/17/2000 

beta-BHC ND 10 Mg/Kg 1 04/17/2000 

Chlordane ND 50 Mg/Kg 1 04/17/2000 

delta-BHC ND 10 Mg/Kg 1 04/17/2000 

Dieldrin ND 10 eg/Kg 1 04/17/2000 
Endosulfan 1 ND 10 Mg/Kg 1 04/17/2000 

Endosulfan II ND 10 Mg/Kg 1 04/17/2000 
Endosulfan sulfate ND 10 Mg/Kg 1 04/17/2000 
Endrin ND 10 Mg/Kg 1 04/17/2000 
Endrin aldehyde ND 10 Mg/Kg 1 04/17/2000 
Endrin Ketone ND 10 Mg/Kg 1 04/17/2000 
gamma-BHC ND 10 Mg/Kg 1 04/17/2000 
Heptachlor . ND 10 Mg/Kg 1 04/17/2000 
Heptachlor epoxide ND 10 Mg/Kg 1 04/17/2000 

Methoxychlor ND 10 Mg/Kg 1 ' 04/17/2000 

Toxaphene ND 50 Mg/Kg 1 04/17/2000 

Aroclor 1016 ND 50 Mg/Kg 1 04/17/2000 

Aroclor 1221 ND 50 pg/Kg 1 04/17/2000 
Aroclor 1248 ND 50 Mg/Kg 1 04/17/2000 
Aroclor 1232 ND r»o I'g/Kg 1 04/17/2000 
Aroclor 1242 ND 50 Mg/Kg 1 04/17/2000 
Aroclor 1254 ND 50 Mg/Kg 1 04/17/2000 
Aroclor 1260 ND 50 Mg/Kg 1 04/17/2000 

P E T R O L E U M HYDROCARBONS, T/R E418.1 Analyst: P C 
Petroleum Hydrocarbons, TR 3,700 40 mg/Kg-dry 1 05/02/2000 

Qualifiers: Nl) - Nut I)clcclcd al the Reporting Limit 

I - Analyte delected helow quantitation limits 

H - Analyte delected in the associated Method I (lank 

* - Value exceeds Maximum Contaminant I .evel 

S - Spike Recovery outside accepted recovery limits 

If - RIM) outside accepted recovery limits 

V. - Value above quantitation ranp.c 



Page 15 
Received: 04/23/93 

TOXHCON CORP. REPORT 

Results by Sample 
Work Order * 93-04-387 

SAMPLE ID ALFALFA PELLETS AP93-4-14 FRACTION 05A TEST CODE PCB S NAME PCB - SU846-8080 

Date & Time Collected 04/15/93 11:30:00 Category SOIL 

PCB i n SOIL 

CAS NUM. RESULT LIMIT UNITS ANALYTE 

12674-11-2 ND 0.1 mg/Kg Aroclor 1016 

11104-28-2 ND 0.1 mg/Kg Aroclor 1221 

11141-16-5 ND 0.1 mg/Kg Aroclor 1232 

53469-21-9 ND 0.1 mg/Kg Aroclor 1242. 

12672-29-6 ND 0.1 mg/Kg Aroclor 1248 

11097-69-1 ND 0.1 mg/Kg Aroclor 1254 

11096-82-5 ND 0.1 mg/Kg Aroclor 1260 

37324-23-5 ND 0.1 mg/Kg Aroclor 1262 

ND 0.1 mg/Kg Aroclor 1268 

Notes and Definitions for this Report: 

EXTRACTED : 05/01/93 
DATE RUN: 05/04/93 
ANALYST: AP 

INSTRUMENT: HP 2 
DIL . FACTOR: 1 

ND = Not detected at detection I imi t 

AV'^' Z&£o 



Page 14 
Received: 04/23/93 

TOXIKON CORP. REPORT 

Results by Sample 
Uork Order tt 93-04-387 

SAMPLE 10 ALFALFA PELLETS AP93-4-14 SAMPLE tt 05 FRACTIONS: A 
Date & Time Collected 04/15/93 11:30:00 Category SOIL 

TPH IR 12800 

mg/Kg DL=40 
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Page 16 
Received: 04/23/93 

TOXIKON CORP. REPORT 

Results by Sample 
Work Order 0 93-04-387 

SAMPLE ID ALFALFA PELLETS AP93-4-14 FRACTION 05A TEST CODE PEST S NAME PESTICIDES - SOU 

Date & Time Collected 04/15/93 11:30:00 Category SOIL 

PESTICIDES i n SOIL 

RESULT LIMIT 

a-BHC NO 0.010 
g-BHC (Lindane) NO 0.010 
b-BHC ND 0.010 
Heptachlor NO 0.010 
d-BHC ND 0.010 
Aldrin NO 0.010 
Heptachlor Epoxide • ND 0.010 
Endosulfan I NO 0.010 
4,4'-DDE ND 0.010 
Dieldrin ND 0.010 
Endrin ND 0.010 
4,4'-ODD NO 0.010 
Endosulfan I I ND 0.010 
4,4'-DDT ND 0.010 
Endrin Aldehyde ND 0.010 
Endosulfan Sulfate ND 0.010 
Chlordane ND 0.010 
Toxaphene ND 0.010 
Methoxychlor ND 0.010 

Notes and Definitions for this Report: 

UNITS: 

EXTRACTED: 05/01/93 
OATE RUN: 05/04/93 
ANALYST: AP 

INSTRUMENT: HP 2 

OIL. FACTOR: 1 

ND = not detected at detection limit 



Page 9 
Received: 04/14/97 

TOXIMON CORP. REPORT 
Results by Saaple 

Work Order * 97-04-236 

SAMPLE ID MEN97-1-20 FRACTION OBA TEST CODE PP13 NAME HETALS.13 PRI.POU.. 
Date & Time Collected 04/10/97 11:25:00 Category FEED 

13 PRIORITY POLLUTANT METALS 

RESULT LIMIT 

SiIver ND 0.4 

Arsenic ND 5.45 

Beryllium HP ., 9,2 

Cadiua 1.04 0.27 

Chromium 4.25 Q.SS 

Copper 15.6 0.55 

Nickel 1.55 . 1,1. 

Lead ND 2.7 

Antimony ND 8.18 

Selenium ND 13.6 

Thallium ND 16.4 

Zinc 106 0.55 

Mercury ND 2.53 

. Notes and Definitions for this Report: 

EXTRACTED 04/24/97 
DATE RUN 04/25/97 
ANALYST VR 
INSTRUMENT ICP 
DIL. FACTOR 1 
UNITS no/Ko 

ND -Not detected at detection limit 

' " I 



Page 8 
Received: 04/14/97 

TDXIKDN CORP. REPORT 
Results by Saaple 

Work Order ff 97-04-236 

SAMPLE ID NEN97-1-20 SAMPLE tt 03 FRACTIONS: A 
Date & Time Collected 04/10/97 11:25:00 Category FEED 

TPH IR 6840 
mg/Kg DL=40 



Toxikon Corporation 
Jupiter, Florida 
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Form Mo: 061 
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SALTWATER WATER QUALITY HISTORICAL RECORD 

Collection 
Date 

A l k a l i n i t y 
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DO 
(mg/L) 

Data 
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Page 10 

Received: 04/14/97 
TOXIKON CORP. REPORT 

Results by Saaple 

Work Order * 97-04-236 

SAMPLE ID NEN97-1-20 FRACTION 03A TEST CODE PPCBS NAME PESTICIDES/PCB (SOIL) 

Date S Tine Collected 04/10/97 11:25:00 Category FEED 

PESTICIDES PCB 
RESULT LIMIT RESULT LIMIT 

Alpha-BHC ND 0.010 Aroclor 1016 ND 0.50 
Gamma-BHC (Lindane) NP 0.010 Aroclor 1221 NP 0.50 
Beta-BHC ND 0.010 Aroclor 1232 ND 0.50 
Heptachlor ND 0.010 Aroclor 1242 ND 0.50 
Delta-BHC NO 0.010 Aroclor 1248 ND 0.50 
Aldrin ND 0.010 Aroclor 1254 ND 0.50 
Heptachlor Epoxide ND 0.010 Aroclor 1260 ND 0.50 
Endosulfan I ND 0.010 
4,4'-DDE ND 0.010 • 
Dieldrin ND 0.010 
Endrin ND 0.010 
4,4'-DDD ND 0.010 
Endosulfan II ND 0.010 
4,4'-DDT ND 0.010 
Endrin Aldehyde ND 0,010 
Endosulfan Sulfate ND 0.010 
Chlordane ND 0.010 
Toxaphene ND 0.010 
Methoxychlor ND 0.010 

Notes and Definitions for this Report: 

EXTRACTED: 04/22/97 
UNITS: ng/Kg 
DATE RUN: 04/24/97 
ANALYST: ST 
INSTRUMENT: HP 1 
OIL. FACTOR: 1 

ND B not detected at detection Limit 
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Toxikon Corporation 
Jupiter, Florida 
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Form No: 062 

E f f e c t i v e : Oct. 1999 
I 

FRESHWATER WATER QUALITY HISTORICAL RECORD 

Collection 
Date 

Conduct, 
(umhos/cm) 

Hardness 
(mg/L) 

Alk. 
(mg/L) PH 

DO 
(mg/L) 

Data 
By J 
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FILTERED SALTWATER CHARACTERIZATION" 

Parameter Concentration11 Historical Range' 

Aluminum 1.11 mg/L ND-1.11 mg/L 
Arsenic <0.010 mg/L ND-0.017 
Boron 2.22 mg/L 1.69 - 2.39 mg/L 
Beryllium <0.004 mg/L ND 
Bromide 30.7 mg/L ND-72.1 mg/L 
Cadmium <0.005 mg/L ND 
Calcium 247 mg/L 247-311 mg/L 
Chloride 11500 mg/L 9,900 - 14,400 mg/L 
Chromium (hexavalent) <0.01 mg/L ND 
Chromium (total) <0.01 mg/L ND 
Cobalt <0.01 mg/L ND-0.058 mg/L 
Copper 0.047 mg/L ND-0.058 mg/L 
F l u o r i d e 0.155 mg/L 0.155 -0.320 mg/L 
Iodide 0.239 mg/L ND - 0.55 mg/L 
Iron 1.48 mg/L ND-1.48 mg/L 
Lead <0.005 mg/L ND 
Manganese 0.012 mg/L ND - 0.069 mg/L 
Magnesium 682 mg/L 558 - 830 mg/L 
Mercury 0.0003 mg/L ND 
Molybdenum <0.02 mg/L ND - 0 211 mg/L 
Nickel <0.02 mg/L ND-0.12 mg/L 
Potassium 219 mg/L 183 -370 mg/L 
Selenium <0.005 mg/L ND 
Silver 

PCBs 

<0.02 mg/L 
<0.02 mg/L 

219 mg/L 
<0.005 mg/L 
<0.005 mg/L 

6000 mg/L 
0.891 mg/L 

<0.02 mg/L 

<0.04 mg/L 
0.02 mg/L 
0.748 mg/L 

<0.050 mg/L 
<0.1 mg/L 

1850 mg/L 
19400 mg/L 

<1.00 mg/L 
6.0 mg/L 
88.3 mg/L 

<1.I0 Ug/L 
<1.2 Ug/L 
<0.04 Mg/L 
<0.1 Mg/L 

ND 
Sodium 6000 mg/L 4450 - 8400 mg/L 
T m 0.891 mg/L ND-40.2 mg/L 
Zmc <0.02 mo/l ND-0.170 mg/L 

Ammonia (total) <0.04 mg/L ND - 0.086 mg/L 
Cyanide (total) 0.02 mg/L ND 
Nitrates/Nitrites (total as N) 0.748 mg/L ND - 0 822 
Phosphates (total) <0.050 mg/L ND - 0 633 mg/L 
Sulfide (total) <0.1 mg/L ND 
Sulfate (total) 1850 mg/L 1540 - 1850 mg/L 

10,000 -22,500 mg/L 
- ND-4.2 mg/L 

T S S 6-0 mg/L ND-60 mg/L 
COD - & 

50.2 - 985 mg/L 

Total organophosphorus pesticides <1.I0 ug/L ND 
Total phenoxy herbicides <l.2 ug/L ND 
Total organochlorine pesticides <0.04 ug/L ND 

ND 

' The characterized saltwater is from a shallow saltwater well which is aerated, sand-filtered, carbon-treated diluted 
to a salinity of approximately 20%o with treated (activated carbon) freshwater and re-aerated. 

Sample of filtered saltwater collected December 13, 1999. 
c Historical range for laboratory saltwater. 



LABORATORY FRESHWATER CHARACTERIZATION" 

Parameter Concentrationb Historical Range' 

Aluminum 1.16 mg/L ND-1.16 mg/L 
Arsenic O.O 10 mg/L ND 
Boron 0.144 mg/L ND-0.159 mg/L 
Beryllium 0.028 mg/L ND-0.028 mg/L 
Bromide 0.126 mg/L ND - 30 mg/L 
Cadmium 0.028 mg/L ND - 0.028 mg/L 
Calcium 24.2 mg/L 8.89 -24.6 mg/L 
Chloride 78.8 mg/L 60-108 mg/L 
Chromium (hexavalent) O.O 10 mg/L ND 
Chromium (total) <0.01 mg/L ND 
Cobalt 0.029 mg/L ND- 0.029 mg/L 
Copper 0.064 mg/L ND - 0.064 mg/L 
Fluoride O.IO mg/L ND - 0.826 mg/L 
Iodide O.050 mg/L ND 
Iron 1.740 mg/L ND - 1.74 mg/L 
Lead O.005 mg/L ND 
Manganese 0.038 mg/L ND 
Magnesium 4.21 mg/L 0.789-9.91 mg/L 
Mercury . O.0002 mg/L ND 
Molybdenum 0.038 mg/L ND - 0.054 mg/L 
Nickel 0.035 mg/L ND 
Potassium 1.94 mg/L 1.14-5.50 mg/L 
Selenium O.005 mg/L ND 
Silver O.005 mg/L ND 
Sodium 38.7 mg/L 27.4 - 74.0 mg/L 
Tin O.30 mg/L ND 
Zinc 0.074 mg/L ND - 0.074 mg/L 

Ammonia (total) 0.067 .mg/L ND - 0.676 mg/L 
Cyanide (total) O.O 10 mg/L ND 
Nitrates (total as N) 0.476 mg/L ND - 1.38 mg/L 
Nitrites (total as N) 0.062 mg/L ND - 0.062 mg/L 
Phosphates (total) 0.037 mg/L ND-0.12 mg/L 
Sulfide (total) O.IO mg/L ND 
Sulfate (total) 26.3 mg/L 15-52 mg/L 
TDS 208 mg/L 150-552 mg/L 
TOC <1.0 mg/L ND - 6.0 mg/L 
TSS <2.0 mg/L ND - 16 mg/L 
COD 49.7 mg/L ND - 54.6 mg/L 

Total organophosphorus pesticides. <1.0 Ug/L ND 
Total phenoxy herbicides <1.12 Mg/L ND 
Total organochlorine pesticides O.04 Mg/L ND 
PCBs O.100 Mg/L ND 

a The characterized freshwater is carbon-treated Jupiter, Florida, town water which is aerated following carbon 
treatment. 
b Sample of freshwater collected December 13, 1999. 
e Historical range for laboratory freshwater. 



TUKKDK 
Dan Cooke 
Lockheed Martin 
Environmental Services REAC 
2890 Woodbridge Ave, Building 209 
Edison, NJ 08837-3679 

August 1,2000 

Dear Dan: 

Enclosed are the revised copies of the Menidia and Leptocheirus reports. As per your 
letter on July 11, the following revisions have been made. 

1. The "statement of truth and accuracy" was integrated into each report. 

2. The SRT information for the Menidia test was addressed in greater detail thus 
explaining the need to run a second SRT with the same lot of testing animals as the 7-

3. The slight temperature deviation from the targeted range of 20 +/-1 °C was addressed 
and explained in the text of each report. 

4. And finally, a header was added to page 11 of the Leptocheirus report. Additionally, 
the animal receipt log for the amphipods is correct in that the animals used for 
culturing the specific lot used in the test was harvested from this parent'"group of 
animals acquired in 1997. 

If you have any further questions or concerns, please feel free to contact me at your 
convenience. 

day study. 

Sincerely, 

Scott A. Glover 
Senior Aquatic Toxicologist 

106 Coastal Way, Jupiter, FL 33477, TEL (561) 575-2477 FAX (561) 575-2497 



Lockheed M a r t i n Techno logy Services G r o u p 

K n v i r o n m c n l i i l Services R K A C 

2890 Woo i l h r i c i ge Avenue . B u i l d i n g 209 Vt inex K.dison. N.I 08837-3679 

Te lephone 732-321-4200 Facs imi le 732-494-4021 

Scott Glover 
Toxikon Corporation 
106 Coastal Way 
Jupiter, Florida 33477 

I July 11, 2000 

1 Dear Scott, 

Enclosed are your original raw data sheets for the Quanta Resources toxicity tests. Please include copies in 
the final reports, and keep the originals in your files. The comments from my 12 June letter were 
satisfactorily addressed in the 16 June revised reports. However, after reviewing the raw data, I have a few 
other concerns. 

1. The "statement of truth and accuracy" should be integrated into each report, following the title page. 

2. The test protocol required concurrent standard reference toxicant (SRT) testing, initiated on the same day, 
with the same batch of test organisms. The Menidia assay was initiated on 10 May, but the SRT wasn't 
initiated until 14 May. In addition, the SRT test fell outside (>2 standard deviations from the mean) of the 
laboratory's established control chart. Another SRT test was initiated on 18 May (the day after Quanta 
testing was completed). Though it fell within the laboratory control chart, it was initiated with a new batch 
of organisms, and therefore was not relevant to the Quanta assays. 

i • 
! 

The test protocol listed test acceptability criteria, stating that the concurrent SRT must fall within the 
laboratory established control chart. Please explain the delay in SRT initiation, and provide justification for 
Lockheed Martin to accept this data. 

LOCKHEED MARTIN 

3. The protocols for both tests required temperatures of 20 ± 1 °C. However, both tests were performed at 
less than 19°C (even after including the temperature correction factors listed on your data sheets). Please 
note this in the final report, and explain. 

4. The Leptocheirus report does not have a header on page 11, and the animal receipt log is from 1997. 

Please process final reports at your earliest convenience. If you have questions, call me at (732) 321-4202. 
I can also be reached at daniel.w.cooke(a),Imco.com 

^ Daniel Cooke 7.T-^^F'.~;--, r?i:.vv 
Senior Aquatic Toxicologist ! 

c: G. Molnar j ~ ĴiriZTs »xn- _ 
J. Johnson 1 ~* 

WA# R1A00133 
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STATEMENT OF TRUTH AND ACCURACY 

Title: 7-Day Acute Static Renewal Sediment Bioassay Utilizing Sediment Collected 
From The Quanta Resources Site On The Fish, Menidia beryllina 

In signing this statement, I certify that to the best of my knowledge, the information 

contained in the attached report and data pack is true and accurately reflects the work 
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Toxikon Corporation 

JilfSchwab Date 
Quality Assurance Officer 
Toxikon Corporation 

CERTIFIED COPY 

$6— l-'U-Qo 



Lockheed Martin /May 2000 
Menidia beryllina 

Toxikon Project No. 0005012 

1.0 INTRODUCTION 

A 7-day static renewal sediment bioassay test was conducted at Toxikon Corporation, Jupiter, Florida, to determine 

the toxicity of sediment samples collected from the Quanta Resources site. Toxicity determinations were conducted 

using 7-day exposures of the fish, Menidia beryllina, to whole sediments. The criterion for effect in the fish test was 

survival and growth via dry weight. 

2.0 MATERIALS AND METHODS , 

2.1 Test Sediments 

The testing sediment samples were collected on May 02, 2000 from the Quanta Resources site by Lockheed Martin. 

Chain-of-custody documentation was included with the testing sediment samples and all custody seals were intact 

upon arrival at the laboratory. Sediment log-in records can be found in Appendix A. All sediment samples utilized 

in the 7-day test are described below. 

Sample Salinity Sediment Sediment Arrival Ammonia 
ID (%o) Type Color Temp. (°C) (mg/kg) 

Loc 2 sub (Sed A) 10 Silt.. . Black 10.3 89 
Loc 1 (Sed B) 10 Silt Black 11.4 170 
Loc 3 (Sed C) 10 Silt Black 10.4 92 
Loc 2 (Sed D) 8 Silt Black 9.6 84 
Loc 6 (Sed E) 8 •• Silt Black 11.0 48 
Loc 5 (Sed F) 8 Silt Black 11.9 33 
Loc 4 (Sed G) 8 Silt, Black 9.4 37 
Loc 4 sub (Sed H) 10 Silt Black/Brown 9.6 43 

Federal Express delivered the sediments to the Toxikon Jupiter facility on May 04, 2000. Sediment samples were 

logged in and immediately stored in a Baxter Cryofridge set to maintain a target temperature of 4°C. Sediment 

samples were received in plastic 2-gallon buckets; one per sample site. The sediment from each location was 

homogenized and large debris, such as rocks and shells, were removed from each sediment sample prior to testing. 

2.11 Control Sediment 

The control sediment used for the 7-day acute test was collected on May 05, 2000 by Chris McManis of Eastern 

Aquatic BioSupply (Middletown, RI). The sediment was received in six I-gallon plastic buckets. The control 

sediment was logged in and stored in the same cooling unit as the testing sediments. Prior to test initiation the 
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control sediment was wet sieved through a successive series of stainless steel mesh sieves (sizes 1.0, 0.5, and 0.25 

mm). The sediment passing through the 0.25 mm sieve was used as the control sediment. The sediment was 

allowed to settle for approximately 24 hours prior to adjusting the salinity to 10 parts per thousand (%o) with dilution 

water designated for use in the test. A sample of the control sediment was collected and sent to Lockheed Martin for 

analysis of contaminants of concern (PAH's and coal tar). 

2.2 Test Organisms 

2.2.1 Menidia beryllina 

The inland silverside, M. beryllina, was used as the testing animal for the 7-day acute sediment bioassay. The test 

animals were supplied by Aquatic Indicators (St. Augustine, FL) on May 05, 2000. The animals were identified and 

monitored by the lab aquaculturist, Matthew Bolt. The Menidia cultures were maintained at a salinity of 10 %o, a 

photoperiod of 16 hours light and 8 hours darkness, and a temperature of 20 +/- 1 °C. The testing animals were 

maintained on a diet of newly hatched brine shrimp during the holding period. No diseases/treatments were 

observed and/or required during this period. The animals appeared to be in good health at test initiation. Data for 

animal holding can be found in Appendix C. 

A 48-hour, water-only, standard reference toxicity test (SRT) was initiated on the same day (May 10, 2000) with the 

same lot of testing animals (MNB 00-5-9) as the 7-day acute test in order to evaluate the health of the test 

organisms. The animals were exposed to the reference toxicant Sodium Dodecyl Sulfate (Sigma Lot No. 961958). 

The results of the initial test indicated that the control animal survival was acceptable, yielding 0 % mortality. Four 

concentrations (2.5, 5.0, 10, and 20 mg/L) were used as the reference test concentrations. Treatments 1, 2, and 3 

yielded no mortalities while treatment 4 yielded a mortality of only 10 %. Therefore a 48-hour LC5 0 (the toxicant 

concentration that is lethal to 50 % of the testing population) could not be calculated. 

A second SRT was initiated on May 14, 2000 with the same lot of testing animals (MNB 00-5-9) utilized in the 7-

day study. The results of this test indicated that the control animal survival was acceptable, yielding 0 % mortality. 

Five concentrations (2.5, 5.0, 10, 20, and 40 mg/L) were used as the second SRT test concentrations. Treatments 1, 

2, and 3 yielded 0 % mortality while treatments 4 and 5 yielded mortalities of 70 and 100 %, respectively. The 48-

hour LC5 0 for the second SRT calculated to be 17.4 mg/L. This LC5 0 value (17.4 mg/L) is slightly outside of the +/-

2 cumulative standard deviation units (15.9 to 1.7 mg/L) as defined by Toxikon's 20 most recent SRTs (see control 

chart in Appendix C). 

Although Toxikon attempts to remain constant with the source of testing animals, limited availability often requires 

the use of several different animal vendors. As a result, the animal condition varies greatly from not only vendor to 

vendor but also from lot to lot. This is noted in the variation of SRT LC50 values from successive intralaboratory 
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chart values using different animal lots. Since the SRTs in question initially started on the same day as the 7-day 

study, Toxikon was unable to evaluate the vigor of the test animal lot prior to test initiation. Reference toxicity raw 

data and laboratory control charts for M. beryllina can be found in Appendix C. 

2.3 Dilution Water 

The overlying test water utilized in this study was obtained directly from the laboratory's salt water well. This water 

was passed through a 5.0 um string wound Omni Filter (Omni Corporation, Hammond, IN) and the salinity was 

adjusted with laboratory freshwater to 10 %o. A current analysis of these two waters can be found in Appendix D. 

All dilution water was vigorously aerated prior to use in the bioassay study. 

2.4 Test Methods 

Methods for the sediment bioassay test of M. beryllina followed those outlined in the following USEPA testing 

manuals: Evaluation of Dredged Material Proposed for Ocean Disposal (Testing Manual) EPA-503/8-91/001 and 

Short Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Marine and 

Estuarine Organisms EPA/600/4-91/003. 

The test was initiated on May 09 (Day -1) by adding approximately 2 centimeters (cm) of sediment to one ofthe 

replicate chambers for the control and test sediments, respectively. The weight ofthe first replicate was measured 

and recorded in the study log for each sediment, including the control. The remaining replicate chambers were filled 

with the respective sediments by weight. This technique of sediment addition is more accurate as compared to 

depth. A total of five replicate chambers were prepared for each test sediment and control. 

Following the addition of the sediment to the test chambers, dilution water (10 %o) was added to each 1-L glass test 

chamber to a pre-marked 700-mL total volume (approximately 500 mL of overlying water in each test chamber). 

All test chambers were placed into a recirculating waterbath set to maintain a target temperature range of 20 + 1°C. 

The replicates were positioned on a plastic grid in the waterbath to allow ample water flow around each chamber for 

temperature regulation. 

In order to determine the levels of total ammonia associated with each test sediment, daily samples ofthe overlying 

water were collected for analysis. Overlying water samples were collected as a composite of the replicate test 

chambers for each sediment immediately prior to animal addition on Day 0 and daily throughout the duration ofthe 

7-day test. The results ofthe ammonia analysis are located in Table 4. Additionally, total organic carbon (TOC) 

and alkalinity samples ofthe overlying water were collected on May 10 (Day 0) for each test site and control. The 

results of these analyses are located in Table 5. 
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Ten-day-old testing animals were added to each test chamber on May 10 (Day 0). Ten test organisms were added to 

each test chamber for a total of 50 organisms per test and control sediments (5 replicate test chambers per site). A 

water only control was also utilized in the test with the same lot and number of animals as the test sediment 

replicates. The animals in each replicate test chamber were fed approximately 150 newly hatched brine shrimp two 

times per day. Overhead illumination was provided by fluorescent lights set to maintain a 16/8 hour (light/dark) 

photoperiod. 

Throughout the study, observations of mortality and sublethal effects were collected daily. Water quality (dissolved 

oxygen, pH, and temperature) was collected on Day 0 and Day 7 of the test from each test chamber. Daily dissolved 

oxygen and pH data were collected on each replicate test chamber for each testing sediment and control. A 

minimum/maximum temperature logger was used to monitor the temperature of the waterbath. The thermometer 

sensor was positioned in a dummy test chamber to record the diurnal temperature of the waterbath system. Final 

observations of the test organisms were recorded on Day 07. 

The overlying testing water was renewed daily with aerated dilution water. During each renewal event, a 

Masterflex® peristaltic pump was used to remove approximately 400 milliliters (mL) of overlying water from each 

test chamber. Following the water removal, the pump was refitted with a "clean" delivery hose and the proper 

amount of dilution water was introduced back into each test chamber. In order to minimize re-suspension and 

disturbance of the sediment, a Plexiglas® diffuser was attached to the end of the renewal hose. Daily water quality 

(pH, dissolved oxygen, salinity, and temperature) of the renewal water was also collected prior to each renewal 

event. 

2.5 Statistical Analysis 

Statistical analyses were conducted following the decision tree for analysis of survival and growth (via dry weight) 

data utilizing the statistical program Toxcalc, Version 5.0. The survival data was transformed using the one-tailed 

arcsine-square root transformation. Statistical comparison of each testing sediment sample was made to the controls 

tested concurrently with the testing sediments. The statistical comparison for survival data used in this study 

included, Shapiro-Wilk's Test for normal distribution, and Wilcoxon Rank Sum Test for significant differences. 

The growth portion of the test examined the comparison of the dry weight of the control replicates as compared to 

seven of the testing sediments (Sediment B was not included in this analysis because of 100 % mortality). The 

statistical comparison for growth data used in this study included, Shapiro-Wilk's Test for normal distribution, 

Bartlett's test for equality of variances, and Bonferroni t Test for significant differences. 
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3.0 RESULTS AND DISCUSSION 

Survival of M beryllina in the control sediment, water-only control, and each test sediment replicates are provided 

in Table 1. Fish survival in the control sediment and water-only control replicates were both 98 %. No statistically 

significant difference was noted between the survival of animals exposed to the control sediment and the water-only 

controls thus the results of both were pooled for comparison against the results ofthe eight testing sediments. The 

eight testing sediments (Sed A through Sed H) yielded between 0 and 100 % survival. The only statistically 

significant difference in animal survival to the eight testing sediments as compared to the pooled control replicates 

was in testing Sed B (Loc 1) which yielded 100 % mortality. The remaining seven testing sediments had no 

statistically significant difference in survival when compared to the control replicates. 

The growth portion of the experiment compared the dry weight of animals exposed to the control sediment and 

water only controls to the dry weight of the animals exposed to each of seven testing sediments (Table 2). Testing 

Sed B (Loc 1) yielded 100 % mortality thus no dry weight data was available for this site. The only testing sediment 

that produced a statistically significant difference in growth when compared to the control animals was Sed H (Loc 

4 sub). Each of the remaining six testing sediments did not produce a significant difference in growth when 

compared to the control animals. 

Water quality measurement ranges are provided in Table 3. All replicate measurements are provided in the raw data 

sheets in Appendix B. During the course of the study, several minor temperature excursions were recorded in the 

overlying water temperatures from the targeted range of 20 + 1°C (minimum temperature of 18.7°C). These test 

chamber temperature deviations (maximum deviation of -0.3°C) were gradual and should not have affected the 

results ofthe test. The daily diurnal temperature ofthe water bath unit, as collected with a Radio Shack Digital 

min/max thermometer, had an adjusted range of 18.1 to 19.2°C. This temperature deviation of-0.9°C was gradual 

and should not have affected the test results. The "dummy" test chamber used for the min/max thermometer 

readings was placed at the head end of the water table which is generally cooler due to its closer proximity to the 

entry point ofthe prechilled water. This would account for the slightly lower temperatures (< 1 °C) recorded by the 

min/max thermometer from the targeted temperature of 20 + 1 °C. 

Prior to animal addition on Day 0 of the test, observations of water quality data concluded that the dissolved oxygen 

levels in several ofthe testing sediments were low. The lowest saturation recorded at this time was collected from 

Sediment E replicate B (35 % saturation or 3.0 mg/L at 19.0 °C and a salinity of 10 96.). Lockheed Martin was 

notified ofthe low dissolved oxygen levels prior to animal addition. It was agreed to initiate aeration to each 

replicate test chamber to increase oxygen levels prior to animal addition. Each test chamber was immediately 

supplied with air (<100 bubbles per minute). Approximately four hours later, dissolved oxygen saturation levels 
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were again collected for each replicate test chamber. The lowest dissolved oxygen collected at this time was at 98 % 

saturation. The test was then initiated by the addition of animals to each replicate test chamber and aeration was 

continued to each test chamber for the remainder of the 7-day test. 

Dissolved oxygen (DO) concentrations in all test chambers remained above 90 % saturation for the duration of the 

7-day study. The lowest DO reading collected during the test was at 91 % saturation (7.7 mg/L at a temperature of 

19.1°C and a salinity of 10 %o). The salinities of the test replicates remained at 10 %o for the entirety of the study. 

The pH of the control and testing sediments ranged between 7.3 and 8.3 for the duration of the 7-day test. 

Overlying water ammonia samples were collected daily. Total ammonia concentrations of the overlying water 

ranged from 0.066 to 4.8 mg/L during the entirety of the 7-day study (Table 4). All raw data collected during the 7-

day fish test can be found in Appendix B. 

The toxicity test was concluded on May 17 (Day 7). The contents of each test chamber were wet sieved through a 

0.5 mm stainless steel sieve to catch, collect, and record the number of surviving animals. Each of the live animals 

was rinsed with laboratory grade deionized water, transferred into a tared aluminum weigh boat, and place into a 

drying oven set at 60°C. The animals were allowed to dry overnight and were then placed into a dessicator for 

approximately 24 hours before recording of the final dry weights. 

In summation, the only Quanta Resources site sediment that produced a toxic effect in survival to the testing fish, 

Menidia beryllina, was Sed B (Loc 1). Additionally, the only site sediment that produced a sublethal effect in 

growth via dry weight was Sed H (Loc 4 sub). 
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Estuarine Organisms, second addition; EPA/600/4-91/003. 

8 



Lockheed Martin /May 2000 
Menidia beryllina 

Toxikon Project No. 0005012 

Table 1. Survival of Menidia beryllina During a 7-Day Exposure to Sediment Samples Dredged from the 
Quanta Resources Site 

Number Alive* (mean % Survival) 

Sample I D a Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 

Control Water Only 10 10 10 10 9 (98) 

Control Sediment 10 10 10 9 10 (98) 

Sed A (Loc 2 Sub) 10 10 10 10 10 (100) 

SedB (Loc l ) d 0 0 0 0 0 (0) 

Sed C (Loc 3) 8 8 12b 10 10 (92) 

Sed D (Loc 2) 10 l l c 10 10 10 (100) 

Sed E (Loc 6) 10 10 10 10 10 (100) 

Sed F (Loc 5) 10 9 9 9 10 (94) 

Sed G (Loc 4) 8 9 9 10 9 (90) 

Sed H (Loc 4 Sub) 10 10 10 10 10 (100) 

* Animals that were not found during test termination were considered dead. 

a Initial animal density for each replicate was 10 animals. 

b Note that two extra animals were recovered during test termination for this replicate. Therefore, the mean survival 
was calculated with a total number of fish at test initiation equal to 52 animals. 

c Note that one extra animal was recovered during test termination for this replicate. Therefore, the mean survival 
was calculated with a total number of fish at test initiation equal to 51 animals. 

d Produced a statistically significant difference in survival when compared to the control replicates. 
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Table 2. Growth of Menidia beryllina During a 7-Day Exposure to Sediment Samples Dredged from the 
Quanta Resources Site 

Growth via Dry Weight, mg/animal (mean dry weight) 
Rep 1 Rep 2 Rep3 Rep4 Rep5 

Control Sediment 1.92 1.65 1.82 1.93 1.87 (1-84) 

Control Water Only 1.95 2.00 2.02 2.00 1.65 (1.92) 

Sed A (Loc.2 Sub) 1.76 1.53 1.73 2.26 1.74 (1.80) 

Sed C (Loc 3) 1.74 2.13 1.77 1.66 2.12 (1.88) 

Sed D (Loc 2) 1.99 1.99 2.04 1.94 2.00 (1.99) 

Sed E (Loc 6) 1.99 1.50 1.40 1.62 2.10 (1.72) 

Sed F (Loc 5) 1.67 1.53 1.67 1.99 1.90 (1-75) 

Sed G (Loc 4) 2.08 1.59 1.68 1.88 1.98 (1.84) 

Sed H (Loc 4 Sub)* 1.83 1.53 1.59 1.38 1.66 (1.60) 

* Indicates that this treatment produced a statistically significant difference in dry weight when compared to the 
growth of the control animals 
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Table 3. Water Quality Measurements During a 7-Day Exposure of Menidia beryllina to Sediment Samples 
Dredged from the Quanta Resources Site 

Temperature PH DO Salinity 

ID (°C) T (mg/L) "(%o) 

Control Sediment 18.7-19.3 7.4-8.2 6.8-8.7 10 

Control Water Only 18.7-19.5 7.3-8.3 7.8-8.7 10 

Sed A(Loc 2 Sub) 18.8-18.9 7.5-8.2 6.2-8.7 10 

SedB (Loc 1) 18.7-19.0 7.6-8.2 5.5-8.5 10 

Sed C (Loc 3) 18.7-19.1 7.3-8.2 3.9-8.6 •o 
Sed D (Loc 2) 18.7-19.1 7.4-8.2 4.7-8.7 10 

Sed E (Loc 6) 18.8-19.1 7.4-8.2 3.0-8.8* 10 

Sed F (Loc 5) 18.8-19.0 7.5-8.1 4.1-8.7 10 

Sed G (Loc 4) 18.7-19.0 7.5-8.2 4.6-8.7 10 

Sed H(Loc 4 Sub) 18.7-18.9 7.6-8.2 5.7-8.7 10 

•Note that the low dissolved oxygen reading 3.0 mg/L (35 % saturation) was collected prior to animal addition on 
Day 0 of the test. Aeration was initiated immediately and the saturation levels were raised to acceptable limits prior 
to animal addition. Each test chamber was continually aerated for the remainder of the 7-day test 
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Table 4. Total Ammonia Concentrations During a 7-Day Exposure of Menidia beryllina to Sediment 
Samples Collected from the Quanta Resources Site 

Sample ID* - Total Ammonia Concentration (mg/L) 
Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 

Control Sediment 0.19 0.77 1.0 1.4 1.3 0.75 0.86 0.64 

Control Water Only 0.066 0.076 0.15 0.43 0.37 0.55 0.47 0.41 

Sed A(Loc 2 Sub) 0.45 2.6 2.7 2.6 1.4 0.47 0.50 0.30 

SedB (Loc 1) 1.1 4.2 4.8 NA NA NA NA NA 

Sed C (Loc 3) 0.77 1.6 1.9 2.2 0.31 0.20 0.26 0.33 

Sed D (Loc 2) 1.1 1.0 0.50 0.35 0.17 0.19 0.23 0.27 

Sed E (Loc 6) 0.67 1.5 0.74 0.35 0.19 0.17 0.25 0.27 

Sed F (Loc 5) 0.36 0.54 0.26 0.27 0.13 0.15 0.23 0.23 

Sed G (Loc 4) 0.53 0.86 0.38 0.20 0.11 0.15 0.25 0.26 

Sed H(Loc 4 Sub) 0.82 1.9 1.3 1.1 0.49 0.28 0.25 0.26 

•Note that ammonia samples were collected as a composite ofthe replicate test chambers for each test 
sediment and the laboratory control sediment. 
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Table 5. Alkalinity and Total Organic Carbon of Overlying Water Collected on Day 0 During a 7-Day 
Exposure of Menidia beryllina to Sediment Samples Collected from the Quanta Resources Site 

Sample ID Total Organ Carbon (mg/L) Alkalinity (mg/L 

Control Sediment 4.1 76 

Control Water Only 2.5 75 

Sed A (Loc 2 Sub) 2.4 79 

SedB (Loc 1) 3.0 82 

Sed C (Loc 3) 2.9 83 

Sed D (Loc 2) 3.0 88 

Sed E (Loc 6) 3.1 89 

Sed F (Loc 5) 2.7 78 

Sed G (Loc 4) 2.9 84 

Sed H (Loc 4 Sub) 2.7 84 
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-Survival 

Start Date: 
End Date: 
Sample Date: 
Comments: 

05/10/2000 Test ID: 5012 Sample ID: 
05/17/2000 Lab ID: TC-Toxikon Corporation Jup Sample Type: 

Protocol: EPA503/8-91/001 and 600/4 Test Species: 
Menidia 7-day sediment bioassay : 

Quanta Resources 
SED-Sediment 
Menidia beryllina 

Cont Sed. 
i 

1.0000 1.0000 1.0000 1.0000 0.9000 

CbntWa.Only 1.0000 1.0000 1.0000 0.9000 1.0000 

Sed A 1.0000 1.0000 1.0000 1.0000 1.0000 
SedB 0.0000 0.0000 0.0000 0.0000 0.0000 

SedC 0.8000 0.8000 1.0000 1.0000 1.0000 

SedD 1.0000 1.0000 1.0000 1.0000 1.0000 

SedE 1.0000 1.0000 1.0000 1.0000 1.0000 

SedF 1.0000 0.9000 0.9000 0.9000 1.0000 

SedG 0.8000 0.9000 0.9000 1.0000 0.9000 

SedH 1.0000 1.0000 1.0000 1.0000 1.0000 

Min Max CV% Sum Critical 

Pooled 0.9800 1.0000 1.3794 1.2490 1.4120 4.981 10 

Sed A 1.0000 1.0204 1.4120 1.4120 1.4120 0.000 5 45.00 19.00 

*Sed B 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 5 15.00 19.00 

SedC 0.9200 0.9388 1.2929 1.1071 1.4260 13.120 5 37.00 19.00 

Sed D 1.0000 1.0204 1.4135 1.4120 1.4195 0.236 5 49.00 19.00 
i 

SedE 1.0000 1.0204 1.4120 1.4.120 1.4120 0.000 5 45.00 19.00 

SedF 0.9400 0.9592 1.3142 1.2490 1.4120 6.792 5 30.00 19.00 

SedG 0.9000 0.9184 1.2533 1.1071 1.4120 8.613 5 24.00 19.00 

SedH 1.0000 1.0204 1.4120 1.4120 1.4120 0.000 5 45.00 19.00 

Auxiliary Tests 
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 
Equality of variance cannot be confirmed 
The control means are not significantly different (p = 1.00) 

0.83614 

0 

0.93 

2.30601 

-0.5912 1.78558 

Hypothesis Test (1-tall, 0.05) 
Wilcoxon Rank Sum Test indicates significant differences 

Dose-Response Plot 

1.2 
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Start Date: 
End Date: 
Sample Date: 
Comments: 

05/10/2000 Test ID: 5012 Sample ID: 
05/17/2000 Lab ID: TC-Toxikon Corporation Jup Sample Type: 

Protocol: EPA 503/8-91/001 and 600/ Test Species: 

Quanta Resources 
SED-Sediment 
MB-Menidia beryllina 

Conc- 1 2 3 4 5 
Con. Sed 1.9200 1.6500 1.8200 1.9300 1.8700 

ont.Wa.Only 1.9500 2.0000 2.0200 2.0000 1.6500 
Sed A 1.7600 1.5300 1.7300 2.2600 1.7400 
SedC 1.7400 2.1300 1.7700 1.6600 2.1200 
SedD 1.9900 1.9900 2.0400 1.9400 2.0000 
SedE 1.9900 1.5000 1.4000 1.6200 2.1000 
SedF 1.6700 1.5300 1.6700 1.9900 1.9000 
SedG 2.0800 1.5900 1.6800 1.8800 1.9800 
SedH 1.8300 1.5300 1.5900 1.3800 1.6600 

Transform: Untransformed 1-Tailed 
Conc- Mean N-Mean Mean Min Max cv% N t-Stat Critical MSD 

Pooled 1.8810 1.0000 1.8810 1.6500 2.0200 7.239 10 
Sed A 1.8040 0.9591 1.8040 1.5300 2.2600 15.041 5 0.707 2.571 0.2800 
SedC 1.8840 1.0016 1.8840 1.6600 2.1300 11.872 5 -0.028 2.571 0.2800 
SedD 1.9920 1.0590 1.9920 1.9400 2.0400 1.789 5 -1.019 2.571 0.2800 
SedE 1.7220 0.9155 1.7220 1.4000 2.1000 17.854 5 1.460 2.571 0.2800 
Sed F 1.7520 0.9314 1.7520 1.5300 1.9900 10.727 5 1.185 2.571 0.2800 
SedG 1.8420 0.9793 1.8420 1.5900 2.0800 11.089 5 0.358 2.571 0.2800 

•Sed H 1.5980 0.8495 1.5980 1.3800 1.8300 10.372 5 2.599 2.571 0.2800 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96682 0.926 0.38447 •0.2958 
Bartletfs Test indicates equal variances (p = 0.05) 14.1089 18.4753 
The control means are not significantly different (p = 0.35) 0.99838 2.30601 
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df 
Bonferroni t Test indicates significant differences 0.28002 0.14887 0.07522 0.03953 0.09698 7, 37 

Dose-Response Plot 

Page 1 ToxCalc v5.0 Reviewed by:. 



Lockheed Martin/ May 2000 
Menidia bvylhna 

Toxikon Project No: 0003012 

APPENDIX A 

SEDIMENT RAW DATA 

14 



TUKKDN 
106 COASTAL WAY • JUPITER. FL 33477 
TEL: (561) 575-2477 • FAX: (561) 575-2497 

CHAIN OF CUSTODY RECORD 
FORM NO. 050A 

EFFECTIVE: FEBRUARY 1997 

COMPANY LOCK herd m^nr-h^t 
ADDRESS 2&qD typed fridge dv£.nu£. 

PHONE #-f#2) 3 3 1 » > t o 2 . F A X ( ) 

RO.# : 
PROJECT MANAGER T>i K> C nr>X 

PROJECT ID/LOCATION jfl. V * f l j \ \itnti - 1 dp_g 

SAMPLE 
IDENTIFICATION 

SAMPLE 
TYPE 

CONTAINER 

SIZE TYPE 

SAMPLING 

DATE TIME 

SAMPLE TYPE CONTAINER TYPE 
1. WASTEWATER P - PLASTIC 
2. SOIL/SEDIMENT Q - GLASS 
3. SLUDGE V - VOA 
4. OIL 

5. DRINKING WATER 

6. WATER (GW/MW/SW) 
7. TISSUE 

B. OTHER (SPECIFY) 

PRESERVATIVE 

COMMENTS 

VL60 
mL. 

60 I03D 

s y 

y y 

y y 
y_ y_ 

y 

SAMPLED BY 

RELINQUISHED BY: 

RELINQUISHED BY: 

METHOD OF SHIPMENT 

DATE 
TIME: 

DATE 
TIME: 

DATE 
TIME: 

I Q OC RECEIVED BY: 

RECEIVED BY: 

RECEIVED FOR LAB BY: 

COOLEfl TEMPERATURE 

DATE 
TIME: 

DATE 
TIME: 

DATE 
TIME: 

SPECIAL INSTRUCTIONS: 



106 COASTAL WAY • JUPITER, FL 33477 
TEL: (561) 575-2477 • FAX: (561) 575-2497 

CHAIN OF CUSTODY RECORD EFFECTIVE: FEBRUARY 1997 

COMPANY LocKheed t^ir^-i^ 
ADDRESS Z if ID \NooA bridge /h/hu& 

td i6o n , NX OfttL*n- ^t*nc\ 
PHONE #r£rz) 3Z / -> rap ;z FAX( ) 
p.o.# 
PROJECT MANAGER 7">2K"> fj)OK& 
PROJECT ID/LOCATION JfY) • \Ott t*f I IrT/i - 1 dCUA 

SAMPLE TYPE CONTAINER TYPE 
1. WASTEWATER £g?PLASTIC 
2. SOIL/SEDIMENT G - GLASS 
3. SLUDGE V - VOA 
4. OIL 

5. DRINKING WATER 
'^fVATER ( G W / M W ^ ) 
"^TISSUE 

8. OTHER (SPECIFY) 

SAMPLE 
IDENTIFICATION 

SAMPLE 
TYPE 

CONTAINER 

SIZE TYPE 

SAMPLING 

DATE TIME 

PRESERVATIVE 

COMMENTS 

5\*4* /PAD 

£>ed\rr\err\ H 
4^ 

SAMPLED BY DATE - 05 - /i> fY RECEIVED BY: DATE -SAMPLED BY 
TIME: -

RECEIVED BY: 
TIME: - -

RELINQUISHED BY: DATE - RECEIVED BY: DATE -RELINQUISHED BY: 
TIME: -

RECEIVED BY: 
TIME: -

RELINQUISHED BY: DATE - RECEIVED FOR LAB BY: DATE - -RELINQUISHED BY: 
TIME: -

RECEIVED FOR LAB BY: 
TIME: -

METHOD OF SHIPMENT COOLER TEMPERATURE 

SPECIAL INSTRUCTIONS: 



IIIAIIUN 
106 COASTAL WAY • JUPITER, FL 33477 
TEL: (561) 575-2477 • FAX: (561) 575-2497 

CHAIN OF CUSTODY RECORD 
Pay) 

WORK ORDER # :C( 

DUE DATE 

xyj.ox? 

$ -to - co 

COMPANY Loc K heed M/HrH h 
ADDRESS t \ > o t d h t f t yfnu-e. 

PHONE #Q32L 3 2 / » 2 f t Z » FAX( ) 
P.O.# -
PROJECT MANAGER _I&£L C£ti\<< 
PROJECT ID/LOCATION fY). fa?riJj\\inCl - ^ dCu^ 

SAMPLE TYPE 
1. WASTEWATER 

2. SOIL/SEDIMENT 

3. SLUDGE 

4. OIL 

5. DRINKING WATERl_ 

'SKATER (GW/MW(£wL/ 
TTISSUE 

8. OTHER (SPECIFY) 

SAMPLE 
IDENTIFICATION 

Contrpl 6edtmrn4 

SAMPLE 
TYPE 

CONTAINER 

SIZE TYPE 

1 

SAMPLING 

DATE TIME 

l iar 

CONTAINER TYPE 
:TIC 

GLASS 
V-VOA 

PRESERVATIVE / 

ANALYSES 

NJ 

SAMPLED BY 

RELINQUISHED BY: 

RELINQUISHED BY: 

METHOD OF SHIPMENT 

DATE 
TIME: 4L. 
DATE 
TIME: 

DATE 
TIME: 

LJ_ f £ RECEIVED BY: 

RECEIVED BY: 

RECEIVED FOR LAB BY: 

COOLER TEMPERATURE 

DATE 
TIME: 

DATE 
TIME: 

DATE II 
TIME: 

OO . 

SPECIAL INSTRUCTIONS: 

• RUSH .... BUSINESS DAY TURN AROUND 
• ROUTINE 
Sample disposal Information 
Are there any other known or suspected contaminants In these 
samples other than those listed above? 

Yes No IfYesjstKrlown 



106 COASTAL WAY • JUPITER, FL 33477 
TEL: (561) 575-2477 « FAX,: (561) 575-2497 

COMPANY L O C K freed M o t r i n 
ADDRESS j - ^ O wood b n r l ^ , / r v i n u d . 

PHONE # (73^) \ 2 . \ ' A l t > t ^ FAX ( ) 
P.O.* 
PROJECT MANAGER OfM SnGKe^ 
PROJECT ID/LOCATION YY\. ^ I \ UnQ - IrlOx^ 

SAMPLE TYPE -CONTAINER TYPE 
1. WASTEWATER ( j / . PLASTIC 
2. SOIL/SEDIMENT G - GLASS 
3. SLUDGE V - VOA 
4. OIL 
5. DRINKING WATER 

^AfATER (GW/MW^? 
^T ISSUE 

8. OTHER (SPECIFY) 

SAMPLE 
IDENTIFICATION 

SAMPLE 
TYPE 

CONTAINER 

SIZE TYPE 

SAMPLING 

DATE TIME 

PRESERVATIVE 

IWdPPPOR 

DUE DATE 

ANALYSES 

COMMENTS 

1 / 

v r* 
1 / 

4 / 

SAMPLED BY DATE - n~i - (2. /ZC RECEIVED BY: DATE SAMPLED BY 
TIME: - • /PJ<r 

RECEIVED BY: 
TIME: -

RELINQUISHED BY: 1 DATE - RECEIVED BY: DATE RELINQUISHED BY: 1 

TIME: 
RECEIVED BY: 

TIME: -

RELINQUISHED BY: DATE - RECEIVED FOR LAB BY: DATE RELINQUISHED BY: 
TIME: 

RECEIVED FOR LAB BY: 
TIME: -

METHOD OF SHIPMENT ' COOLER TEMPERATURE 

SPECIAL INSTRUCTIONS: 

• RUSH ....BUSINESS DAY TURN AROUND 
• ROUTINE 
Sample disposal information 
Are there any other known or suspected contaminants in these 
samples other than those listed above? 

Yes No If Yes, 1st Known 



TUKKDN 
106 COASTAL WAY • JUPITER, FL 33477 
TEL: (561) 575-2477 • FAX: (561) 575-2497 

CHAIN OF CUSTODY RECORD W 0 R K 0 R D E R # 

>v _ , i ^ DUE DATE 

COMPANY LocK heed /rlfir+in 
ADDRESS 2~<k4Q jvpodbudq^ / j v f n v * 

PHONE # £3ZL 3:2 / ( ) 

P.O. # '. 

PROJECT MANAGER Qctn P(Y)K^. 

age. 

PROJECT ID/LOCATION fVl bgr^jl Una - n tiCDu] 

SAMPLE TYPE 
1. WASTEWATER 
2. SOIL/SEDIMENT 
3. SLUDGE 
4. OIL 
5. DRINKING WATER 

7. TISSUE 
B. OTHER (SPECIFY) 

SAMPLE 
IDENTIFICATION 

COrrhT>\ S'dimen 

SAMPLE 
TYPE 

CONTAINER 

SIZE TYPE 

SAMPLING 

DATE TIME 

CONTAINER TYPE 
g^PLASTIC 
G - GLASS 
V-VOA 

PRESERVATIVE / 

COMMENTS 

n\L. 

i m e n t O 

£ ? d i m * n f- H 

V \1 

SAMPLED BY DATE 5 - I * - 0° - RECEIVED BY: DATE 
TIME: \s • i" 3 - TIME: -

RELINQUISHED BY: DATE - RECEIVED BY: DATE RELINQUISHED BY: 
TIME: - - - TIME: -

RELINQUISHED BY: DATE - RECEIVED FOR LAB BY: DATE 
TIME: - TIME: 

METHOD OF SHIPMENT COOLER TEMPERATURE 

SPECIAL INSTRUCTIONS: 

I I RUSH .... BUSINESS DAY TURN AROUND 

• ROUTINE 
Sample disposal information 
Are there any other known or suspected contaminants in these 
samples other than those listed above? , 

Yes No If Yes, 1st Known 



106 COASTAL WAY • JUPITER, FL 33477 
TEL: (561) 575-2477 • FAX: (561) 575-2497 DUE DATE 

COMPANY Loc Kheed\ri\ar 
ADDRESS ̂ .sr<9 a- W o o d b r i d g e . / f v ^ i ; ^ 

PHONE # v a0. j k t " 420%AX ( 
P.O. # 

) 

PROJECT MANAGER f>> Kl / " / V ) ^ <Z-

PROJECT ID/LOCATION / V l . ) r O ^ K ( j | l lK)<g ~ ^ ^ V / X ^ 

SAMPLE TYPE CONTAINER TYPE 
1. WASTEWATER APLASTIC 
2. SOIL/SEDIMENT G - GLASS 
3. SLUDGE V• VOA 
4. OIL 

5. DRINKING WATEr^^^ 
^ 3 ^ A T E n (GW/MŴSWp 

^TISSUE 

8. OTHER (SPECIFY) 

SAMPLE 
IDENTIFICATION 

SAMPLE 
TYPE 

2 
00, 

CONTAINER 

SIZE TYPE 

SAMPLING 

DATE TIME 

PRESERVATIVE 

COMMENTS 

$ed\YY\lr»-r >A 

' i HI fi mi M i l P 

$ed**»e n * H 

f r a n \ m \ ) A. 

SAMPLED BY 

. RELINQUISHED BY: 

RELINQUISHED BY: 

METHOD OF SHIPMENT 

DATE y - 'M 
TIME: T T " 

DATE 
TIME: 

DATE 
TIME: 

RECEIVED BY: 

RECEIVED BY: 

RECEIVED FOR LAB BY: 

COOLER TEMPERATURE 

DATE 
TIME: 

DATE 
TIME: 

DATE 
TIME: 

SPECIAL INSTRUCTIONS: 

• R U S H ....BUSINESS DAY TURN AROUND 

• ROUTINE 
Sample disposal information 
Are there any other known or suspected contaminants in these 
samples other than those listed above? 

Yes No If Yes, 1st Known 



l u r m u u 
106 COASTAL WAY * JUPITER. FL 33477 
TEL: (561) 575-2477 . FAX: (§61) 575-2497 

CHAIN OF CUSTODY RECORD " u r m u t n u t H * 
DUE DATE 

COMPANY 

ADDRESS. 

PHONE # ( ) 

P.O.# 
FAX( ) 

PROJECT MANAGERS 

PROJECT ID/LOCATION M - k»ry U -

SAMPLE TYPE 
1. WASTEWATER 
2. SOIL/SEDIMENT 
3. SLUDGE 
4. OIL 

5. DRINKING WATER 
^ WATER (GW/MW/t^ 

7. TISSUE 

8. OTHER (SPECIFY) 

SAMPLE H 
IDENTIFICATION 

SAMPLE 
TYPE 

CONTAINER 

SIZE TYPE 

SAMPLING 

DATE TIME 

CONTAINER TYPE 
P-PLASTIC 
G-GLASS 
V-VOA 

PRESERVATIVE 

/ COMMENTS 
9S0 

tit 

0 

; W -tf 
-4- I 

SAMPLED BY 

•RELINQUISHED BY: 

RELINQUISHED BY: 

METHOD OF SHIPMENT 

DATE % 
TIME: IQ ± 

oo 

DATE 
TIME: 

DATE 
TIME: 

RECEIVED BY: 

RECEIVED BY: 

RECEIVED FOR LAB BY: 

COOLER TEMPERATURE 

DATE 
TIME: 

DATE 
TIME: 

DATE 
TIME: 

SPECIAL INSTRUCTIONS: 

I I RUSH ....BUSINESS DAY TURN AROUND 
• ROUTINE 
Sample disposal information 
Are there any other known or suspected contaminants in these 
samples other than those listed above? 

Yes No If Yes, 1st Known 



106 COASTAL WAY • JUPITER, FL 33477 
TEL: (561) 575-2477 • FAX: (561) 575-2497 

CHAIN 0™CUSTODY RECORD ™ W C * 0 R D ^ 
T k t y I * ^ — ^ - DUE DATE 

COMPANY LocK heed mar-hr-* 
ADDRESS b VUrvyl bridge. /rVtfn u * 

PHONE WTffifr { 
p.o.# 
PROJECT MANAGER p/3K> f < D O k < . ^ 
PROJECT ID/LOCATION l/rl. VpetijMsnCt • 1_cjjLLq 

SAMPLE 
IDENTIFICATION 

Corr\to\ sediment ^ 

SAMPLE 
TYPE 

CONTAINER 

SIZE TYPE 

SAMPLINQ 

DATE TIME 

SAMPLE TYPE 
1. WASTEWATER 
2. SOIL/SEDIMENT 
3. SLUDGE 
4. OIL 
5. DRINKING WATER 
6. WATER (GW/MW/SW) 
7. TISSUE 
8. OTHER (SPECIFY) 

CONTAINER TYPE 
P- PLASTIC 
G- GLASS 
V-VOA 

PRESERVATIVE / X?V 

COMMENTS 

$ed\rr\er\A A 
$ediimsni 

\6fc!irr)en4 B 
*>ed\cnen\ F 
$fdimen h (s> 

sediment u. 

SAMPLED BY,, 

RELINQUISHED BY: 

RELINQUISHED BY: 

METHOD OF SHIPMENT 

DATE - tl* 
TIME: 

MJRECEIVEDBY: 

DATE 
TIME; 

DATE 
TIME: 

RECEIVED BY: 

RECEIVED FOR LAB BY: 

COOLER TEMPERATURE 

DATE 
TIME:/ 

DATE 
TIME: 

DATE 
TIME: 

SPECIAL INSTRUCTIONS: 

• R U S H ....BUSINESS DAY TURN AROUND 

• ROUTINE 
Sample disposal information 
Are there any other known or suspected contaminants In these 
samples other than those listed above? 

Yes No If Yes, 1st Known _ 



TUKKDN 
106 COASTAL WAY • JUPITER. FL 33477 
TEL: (561) 575-2477 • FAX: (561) 575-2497 

COMPANY L D t k h t t d i IfYlCt t l i ^ 

PHONE gf jgf l l ) _ _ _ _ _ _ 
P.O.# • • : : [ ••• : •-- - • ; . .-
PROJECT MANAGER l Y i n ' _ _ _ » _ _ 

CHAIN OF CUSTODY RECORD 

3 

PROJECT ID/LOCATION XT*. \ n < f \ j \ U n C j *1 _ _ _ / 

SAMPLE TYPE CONTAINER TYPE 
1. WASTEWATER / g ) PLASTIC 
2. SOIL/SEDIMENT GLASS 

3. SLUDGE V - VOA 

4. CHL 

5. DRINKING WATER 
"pWATER (GW/MW^W^ 
TTTiSSUE 

8. OTHER (SPECIFY) 

.si 

WORK ORDER # 

DUE DATE 

SAMPLE 
IDENTIFICATION 

SAMPLE 
TYPE SIZE 

CONTAINER 

TYPE 

SAMPLING 

DATE TIME 

PRESERVATIVE 

ANALYSES 

COMMENTS 

_ _ U 2 ̂ 64 

V 
17 

ITT 

SAMPi 

RELINQUISHED BY: 

RELINQUISHED BY: 

METHOD OF SHIPMENT 

nATE - h><- H n 
TIME: 

DATE 
TIME: 

DATE 
TIME: 

RECEIVED BY: 

RECEIVED BY: 

RECEIVED FOR LAB BY: 

COOLER TEMPERATURE 

DATE 
TIME: 

DATE 
TIME: 

DATE 
TIME: 

SPECIAL INSTRUCTIONS: 

I I RUSH .... BUSINESS DAY TURN AROUND 
• ROUTINE 
Sample disposal information 
Are there any other known or suspected contaminants in these 
samples other than those listed above? 

Yes No If Yes. IstKnown • •••' 



106 COASTAL WAY • JUPITER, FL 33477 
TEL: (561) 575-2477 « FAX: (561) 575-2497 

TUh/flH dPcJffrdDV fflcdfffo ™WOIWOR_WP-
DUE DATE 

COMPANY JL ctxhec&iwcirlin 
ADDRESS 

PHONE # ( 
P.O. # 

) FAX( ) 

PROJECT MANAGER 
PROJECT ID/LOCATIONC c nf / c I l u U m ^ v f F 

SAMPLE 
IDENTIFICATION 

SAMPLE 
TYPE 

CONTAINER 

SIZE TYPE 

SAMPLING 

DATE TIME 

SAMPLE TYPE CONTAINER TYPE 
1. WASTEWATER p . PLASTIC 
2. SOIL^EDIMEN^ G - GLASS 
3. SLUDGE V - VOA 
4. OIL 

5. DRINKING WATER 
6. WATER (GW/MW/SW) 
7. TISSUE 
8. OTHER (SPECIFY) 

PRESERVATIVE 

COMMENTS 

5IH_K)I> 

SAMPLED BY DATE RECEIVED BY: DATE 
„ TIME: - TIME: -

RELINQUISHED BY: DATE RECEIVED BY: DATE 
TIME: - TIME: -

RELINQUISHED BY: DATE - RECEIVED FORLAB BY: DATEO - f L , - O O . 
TIME: - -

RECEIVED FORLAB BY: 
TIME:,_- C 0 -

METHOD OF SHIPMENT COOLER TEMPERATURE 

SPECIAL INSTRUCTIONS: 

I I RUSH ....BUSINESS DAY TURN AROUND 
• ROUTINE 
Sample disposal information 
Are there any other known or suspected contaminants in these 
samples other than those listed above? 

Yes No If Yes, 1st Known 



IUAIVUN 
106 COASTAL WAY • JUPlf ER, FL 33477 
TEL: (561) 575-2477 • FAX: (561) 575-2497 

CHAIN OF CUSTODY RECORD WORK ORDER # 

DUE DATE 

COMPANY Lockheed Morrtn 
ADDRESS Wood tor idde- Ave*. 

PHONE # fjgg) 3 i 2 / - > 4 2 - 7 _ FAX ( ) 

p.o.# :y [ - • 
PROJECT MANAGER J > a p C O o t f £ ~ - • 

PROJECT ID/LOCATION -'V. • 

SAMPLE TYPE 
1. WASTEWATER . 
pSCMUSEDIMENT 
3. SLUDGE 
4. OIL 
5. DRINKING WATER 

0WATER (GW/MW v̂A 
Y TISSUE ^ " f 
8. OTHER (SPECIFY) 

SAMPLE 
IDENTIFICATION 

SAMPLE 
TYPE 

CONTAINER 

SIZE TYPE 

SAMPLING 

DATE TIME 

CONTAINER TYPE 

PRESERVATIVE 

COMMENTS 

Cortftvl MiO M> 0Hlt> _ L _ 
Control Sedtmtrt- % _ olio _ _ _ _ _ 

r 

SAMPLED BY 

<b£t>i + stover-
DATE - 0ST • ID' DO RECEIVED BY: DATE -SAMPLED BY 

<b£t>i + stover- TIME: - - _y fin 
RECEIVED BY: 

TIME: -

RELINQUISHED BY: DATE - RECEIVED BY: DATE - -RELINQUISHED BY: 
TIME: -

RECEIVED BY: 
TIME: - -

RELINQUISHED BY: DATE - • - RECEIVED FOR LAB BY: DATE - -RELINQUISHED BY: 
TIME: 

RECEIVED FOR LAB BY: 
TIME: - -

METHOD OF SHIPMENT COOLER TEMPERATURE 

SPECIAL INSTRUCTIONS: 

I I RUSH .... BUSINESS DAY TURN AROUND 

• ROUTINE 
Sample disposal Information 
Are there any other known or suspected contaminants In these 
samples other than those listed above? 

Yes No H Yes, IstKriown 



; REAC- Edison, NJ 
~>*£&98) 321-4200 . 

EPA Contract 66 C4 0 0 2 2 V ; 
x tV* - o r * * * * * • 

" PHAIN O/SSTSS^^P^P1^ ™ " B l 

Project Name _ _ _ _ _ 
Project Numbe^ _ 0 & » _ v « 

Sample Identification 
SHEET NO./ OF / 

Analyses Requested 

1 

Matrix: 
SD - Sediment 
DS- Drum Solids 
DL- Qrum Liquids 
X - Other 

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY*^ 

• .•• ' !--y 1-. ," 
rtems/RMson Relinqulshed By r Date Received By Date Time II Items/Reason . Relinquished By Date Received By Date Time 

id 1 
i 

**•*.- : •". : 1 
-

* l /S GPQj1994-383oi5 



V REAC, Edison, NJ ; 

*(9G8) 321-4200 . 
_PA Contracfeo-C4-00-2 

\ c_ 
Project Name:_ 
Project Number XUj^thQ t%2 

Contact: . 7 > / ~ . ^ 

_HAIN OF CUSTODY R E _ ORD.^ 

NoV 02069 
SHEET NO./.OF / 

REAC# Sample No. Sampling Location Matrix Date Collected # of Bottles Container/Preservative 

A kn*i Ze>cH . ir- \ 

/ X A 
:' 

••>. • . . . . . ;f 
^ a f i . * _ i j . . . . 

^ • \ . ; '• : 
• - : _ ~ C ^ ^ * A > : ^ 

I 
s • • - - V 

> > ' " " 

'-• V •• • • 

. - . '' '• - r • 

1 r K' . ' ^ \ 

i '• _ ' 
f 

•#• • 
/ 

/ 

/ 

• '•• " SD-
DS-
DL-
X -

Sediment 
Drum Solids 
Drum Liquids 
Other 

PW- Potable Water S- Soil 
GW - ' : • Groundwater W- Water 
SW- Surface Water O- Oil 
SL - Sludge A- Air 

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY # 

,r„Items/Reason Relinquished By Date Received By Date . Time Items/Reason Relinquished By Date Received By Date Time 

-

/ V . ;7- ;^ ' - 1 ;;:r-'";':-,-.'-,-. 

t -'. > 

—i». " f 1 | __ i JL i 1 
8/94 

* uM_Mj.i994 j 



r REAC, Ecfison, N 
' 5^^908) 321^200 

v:-.v 

No: (73556 
SHEET N O ^ r # B 

ses Requested-- ^ - ^ ^ 

f.-V.V.* 

Sediment PW - Potable Water 
Drum Solids GW - , , Groundwater 

jjirL DL - ' Drum Liquids SW- • SurfacS'Water 
.; X - Other . . < • SL -;?i :̂Sluo^'ij.^.^^ 

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY* 

• ReceJlv%d'Byijfr i. Date- Time Items/Reason Relinquished By Date Received By Date Time 
voir?. -v.r • • 

f J f JT . . . j j j > ^ . . _ _ . , i I . 

> ' $M % i 
••ff.:*-flr>.v 
v ^ 

" 
- •• •f 1 

•i 

US OPO:'IS 



FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY # 



; REAC, Edison, NJ ./ CHAIN OF^USI 
321-4200 . frdiertName: 

;t6«^4%8__.^- / EfoiectNumber y i / _ ^ / u V > 

Sample Identification 

~~ No: 02066 
SHEET NO / OF / 

Analyses Requested 

* U S GPO: 1994-383 015 



TOXIKON CORPORATION 

106 COASTAL WAY 

JUPITER, FL 33477 

TEL: (561) 575-2477 

June 05, 2000 

Scott Glover 
Toxikon - Jupiter 

TEL: 
FAX 

RE: Control Sediment Lockheed Martin Order No.: 0005068 

Dear Scott Glover, 

Toxikon received 1 sample on 05/16/2000 for the analyses presented in the following report. 

There were no problems with the analyses and all data for associated QC met EPA or laboratory 
specifications except where noted in a Case Narrative. 

If you have any questions regarding these test results, please feel free to call. 

Certifications: FL: E86278, 86396 



Toxikon Date: 06-Jun-OO 

C L I E N T : Toxikon - Jupiter Cl ient Sample I D : Control Sediment 

Lab Orde r : 0005068 Col lect ion Date: 05/16/2000 

Pro jec t : Control Sediment Lockheed Mart in M a t r i x : S E D I M E N T 

L a b I D : 0005068-01A 

Analyses Result Rp t L i m i t Qua l Uni ts D F Date Analyzed 

PH SW9045B Analyst: AML 
PH 7.20 1.0 pH Units 1 05/18/2000 

% SOLIDS D2216 Analyst: IT 
Percent Solids 59 0.00040 wt% 1 06/01/2000 

AMMONIA AS N E350.3 Analyst: LKP 
Nitrogen, Ammonia (As N) 40 1.6 mg/Kg 1 06/02/2000 

ICP METALS, TOTAL SW6010B Analyst: JS 
Antimony ND 8.5 mg/Kg-dry 1 05/18/2000 
Arsenic ND 8.5 mg/Kg-dry 1 05/18/2000 
Barium 26 17 mg/Kg-dry 1 05/18/2000 
Beryllium 0.44 0.34 mg/Kg-dry 1 05/18/2000 
Cadmium 1.1 0.85 mg/Kg-dry 1 05/18/2000 
Chromium 16 0.85 mg/Kg-dry 1 05/18/2000 
Cobalt 4.8 1.7 mg/Kg-dry 1 05/18/2000 
Copper 9.6 0.87 mg/Kg-dry 1 05/18/2000 
Lead 13 1.7 mg/Kg-dry 1 05/18/2000 
Manganese 170 8.5 mg/Kg-dry 1 05/18/2000 
Nickel 9.1 6.8 mg/Kg-dry 1 05/18/2000 
Selenium ND 1.7 mg/Kg-dry 1 05/18/2000 
Silver ND 0.85 mg/Kg-dry 1 05/18/2000 
Thallium ND 6.8 mg/Kg-dry 1 05/18/2000 
Vanadium 19 1.7 mg/Kg-dry 1 05/18/2000 

,- -. r* T'i\ Ui', 

i- i n ;.\i.:-J DATE 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in thc associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 06-Jun-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005068 

Control Sediment Lockheed Martin 

0005068-01A 

Client Sample ID: Control Sediment 

Collection Date: 05/16/2000 

Matrix: SEDIMENT 

Result Rpt Limit Qual Units DF Date Analyzed 

ORGANOCHLORINE PESTICIDES/PCB SW8081 Analyst: JS 
4.4-DDD ND 10 pg/Kg 1 _ 05/18/2000 
4,4-DDE ND 10 Mg/Kg . 1 " 05/18/2000 
4.4-DDT ND 10 pg/Kg 1 .05/18/2000 
Aldrin ND 10 Mg/Kg 1 05/18/2000 
alpha-BHC ND 10 pg/Kg 1 05/18/2000 
Aroclor 1016 ND 10 Mg/Kg 1 05/18/2000 
Aroclor 1221 ND 10 Mg/Kg 1 05/18/2000 
Aroclor 1232 ND 10 pg/Kg 1 05/18/2000 
Aroclor 1242 ND 10 pg/Kg 1 05/18/2000 
Aroclor 1248 ND 10 pg/Kg 1 05/18/2000 
Aroclor 1254 ND 10 Mg/Kg 1 05/18/2000 
Aroclor 1260 ND 10 pg/Kg 1 05/18/2000 
beta-BHC ND 10 pg/Kg 1 05/18/2000 
Chlordane ND 50 pg/Kg 1 05/18/2000 
delta-BHC ND 10 pg/Kg 1 05/18/2000 
Dieldrin ND 10 pg/Kg 1 05/18/2000 
Endosulfan I ND 10 pg/Kg 1 05/18/2000 
Endosulfan II ND 10 pg/Kg 1 05/18/2000 
Endosulfan sulfate ND 10 pg/Kg 1 05/18/2000 
Endrin ND 10 pg/Kg 1 05/18/2000 
Endrin aldehyde ND 10 pg/Kg 1 05/18/2000 
Endrin ketone ND 10 pg/Kg 1 05/18/2000 
gamma-BHC ND 10 pg/Kg 1 05/18/2000 
Heptachlor ND 10 pg/Kg 1 05/18/2000 
Heptachlor epoxide ND 10 pg/Kg 1 05/18/2000 
Methoxychlor ND 10 pg/Kg 1 05/18/2000 
Toxaphene ND 50 pg/Kg 1 05/18/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in thc associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 06-Jun-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005068 

Project: Control Sediment Lockheed Martin 

Lab ID: 0005068-01A 

Client Sample ID: Control Sediment 

Collection Date: 05/16/2000 

Matr ix: SEDIMENT 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

POLYNUCLEAR AROMATICS SW8100 Analyst: IT 
Naphthalene ND 1400 pg/Kg-dry 1 05/23/2000 
2-Methylnaphthalene •ND 1400 pg/Kg-dry 1 " 05/23/2000 
1 -Methylnaphthalene ND 1400 pg/Kg-dry 1 05/23/2000 
Acenaphthylene ND 1400 pg/Kg-dry 1 05/23/2000 
Acenaphthene ND 1400 pg/Kg-dry 1 05/23/2000 
Fluorene ND 1400 pg/Kg-dry 1 05/23/2000 
Phenanthrene ND 1400 pg/Kg-dry 1 05/23/2000 
Anthracene ND 1400 pg/Kg-dry 1 05/23/2000 
Fluoranthene ND 1400 pg/Kg-dry 1 05/23/2000 
Pyrene ND 1400 pg/Kg-dry 1 05/23/2000 
Benzo(a)anthracene ND 1400 pg/Kg-dry 1 05/23/2000 
Chrysene ND 1400 pg/Kg-dry 1 05/23/2000 
Benzo(b)fluoranthene ND 1400 pg/Kg-dry 1 05/23/2000 
Benzo(k)fluoranthene ND 1400 pg/Kg-dry 1 05/23/2000 
Benzo(a)pyrene ND 1400 pg/Kg-dry 1 05/23/2000 
Dibenzo(a,h)anthracene ND 1400 pg/Kg-dry 1 05/23/2000 
lndeno(1,2,3-cd)pyrene ND 1400 pg/Kg-dry 1 05/23/2000 
Benzo(g,h,i)perylene ND 1400 pg/Kg-dry 1 05/23/2000 

SULFIDE SW9030 . Analyst 
Sulfide ND 0.33 mg/Kg 1 06/01/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

• - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Pacre: | 
Toxikon Corporation Form No: 273 
Jupiter , Florida Ef f ec t ive : Dec. 1999 _ 

TEST 8BDXMBHT/80IL RECEIPT LOG 

[ Test Sediment/Soil ID: fl^, s y , ^ ^ Date Received: S ^ , 0 0 . [ Sponsor: G > M r 0 | JF*rr*w i ^ r f l n [ 
/ / / »— t—* 

Toxikon Study/Protocol No(s): ' • • • Number of Containers Rec'd: ~j Type of Containers: { i ^ f C

X O ' n

r 

Mode of Transportation: F ^ ^ / £ x n ^ s S 1 
SEDIMENT/SOIL DESCRIPTION 

j 

C o l o r : b t e h ' b r t W K , Associated Water pH: 

j 

Sample Temperature upon Receipt: j^ ^ 

j 

Check One: J Coarse Sand Fine Sand s i l t Clay 

j 
Label Information: / , 

A//A 

j 
Paperwork - (Varrow R'w/fv- a>ll€c-hOh si + <- Cb\l<cr-<rd 

j 
b\A Chn'shioh-e y M . iYl ctAatni S a> 1130*^5/3/00 

j 
Check i f sample u t i l i z e d on the day received. — 

j 
Record dates"1 sample Wi l l be used, i f not u t i l i z e d on the day 
received. 

j Sample Storage Location/Conditions i f not u t i l i z e d upon receipt . 

Bc^-her CnAQ$r\dc\c 6- 4 ' C : j Note i f sample i s wet pressed through a sieve or pH adjustment 
made: j 

CERTIFIED COPY 
j 

a 

j j j j 
Above Data By: 5 < M _ Date: <r/^/o6 \ 

j 



Toxikon Corporation 
Jupiter, Florida 

indicates sedimen-his+o k>* vst* 
*r>< deflr\iH\/C- -tests 

Page: 
Form No: 273 
Ef fec t ive : Dec. 1999 

TEST SEDIMENT/SOIL RECEIPT LOO f>£0 Pr 

Test Sediment/Soil ID: ^ Q C , zS^ufo (1) Date Received: S*-<?»4-00 

Sponsor: L<jc£W AA*rh* 

Toxikon Study/Protocol No(s): 

Number of Containers Rec'd: j Type of Containers: J . g f J ^ l W 

Mode of Transportation: (r>c 1 
SEDIMENT/SOIL DESCRIPTION 

Color: black Associated Water pH: 

Sample Temperature upon Receipt: JQ ̂  • ( j 

Check One: Coarse -Sand Fine Sand S i l t X_ clay 

Label Information: 

5176'. QsAaMct P>c*S6urces fjIzlbD i-. piurnvloSvs 

mn. b/VLjllmc warte order** 

Check i f sample utilized on the day received. — 

Record dates sample Will be used, i f not utilized on the day 
received. 

Sample Storage Location/Conditions i f not utilized upon receipt. 

h e i f e r Cryn-hridae £ 4 'c 
Jote i f sample i s wet pressed through a sieve or pH adjustment 

Above Data By: $r Date: S'O^-dd 



Toxikon Corporation 
Jupiter, Florida 

Page: dMs^ 
Form No: 273 
Effective: Dec. 1999 

*) \r\d^ca^ es sediment is <-te be used -for tfe-ti r\\Hvc j-es-t-

TEST flBDIMENT/SOIL RECEIPT LOG 5 EO ft 

Test Sediment/Soil ID: LOC I Date Received: $-4-0 0 

sponsor: UocKheed martin 

Toxikon Study/Protocol No(s): 

Number of Containers Rec'd: Type of C o n t a i n e r s : ^ g S ^ J ^ 

Mode of Transportation: p ^ ^ g \ g x P y V s s 

SEDIMENT/SOIL DESCRIPTION 

Color: Associated Water pH: 

Sample Temperature upon Receipt: ) \, ̂ } • ̂  

Check One: Coarse Sand Fine Sand S i l t ' ^ Clay 

Label Information: 
tie AC ED\S(TN rvr Rsx^rr.** 

L- p l u m u lbSu$> » m . b e r i j 111 tn c, " T>e4ini+l\/e lax. T e s ^ 

Check i f sample u t i l i z e d on the day received. . 

Record dates sample Will be used, i f not utilized on the day 
received. 

Sample Storage Location/Conditions i f not utilized upon receipt. 

Note i f sample i s wet pressed through a sieve or pH adjustment 
made: 

ll Date: <r IA I A f) I 



Toxikon Corporation 
Jupiter/ Florida 

Page: £*OM 
Form No: 273 
Effective: Dec. 1999 

TEST SEDIMENT/SOIL RECEIPT LOO £> E-D 0 

Test Sediment/Soil ID: L,0 2> Date Received: sfA^QO 

Sponsor: LOCK h*<d marH ^ 

Toxikon Study/Protocol No(s): 

Number of Containers Rec'd: Type of Containers: *• Sjg^J, «. 

Mode of Transportation: f y } ttTX\ BfiOreSS 

SEDIMENT/SOIL DESCRIPTION 

C o l o r : Blacic Associated Water pH: 

Sample Temperature upon Receipt: /0.4 0 C 

Check One: Coarse Sand Fine Sand S i l t v ^ Clay 

Label Information: %.€AC . B01S6AJ A / r 

f>firr>p)f # A I w o r t c order v o LOC 3 y/z jo o 
IW. tx rL j j l i MG * L- nlumulQSxjS -fa* r ^ s i S 

Check i f sample utilized on the day received.— 

Record dates"sample Will be used, i f not utilized on the day 
received. ** 

Sample Storage Location/Conditions i f not utilized Upon receipt, 

'Boater r.iryn-tridY- - 4 * C 

Note i f sample i s wet pressed through a sieve or pH adjustment 
made • 

Z^M^P&J JJJlJ Q«XCL<J • ^ktS^L. ^ Jibuti 

1 Date: <r la In h I 



Toxikon Corporation 
Jupiter, Florida 

Page: fabf 
Form No: 273 
Effective: Dec. 1999 

TEST SEDIMENT/SOIL RECEIPT LOO 6 E 0 0 

Test Sediment/Soil ID: i_ OC 7- Date Received: s j-4 joo 

Sponsor: 

Toxikon Study/Protocol No(s): 

Number of Containers Rec'd: j Type of Containers: ^ f f i ^ j ^ J 

Mode of Transportation: F ^ r a , E x s 

SEDIMENT/SOIL DESCRIPTION 

Color: BloiCK Associated Water pH: 

Sample Temperature upon Receipt: ^ ^ 

Check One: Coarse Sand Fine Sand S i l t C l a y 

Label Information: 
Site • 

Quanta fasvuyz*'? WOK K ordir & O - \ 3!> 

Check i f sample u t i l i z e d on the day received. 

Record dates sample W i l l be used, i f not u t i l i z e d on the day 
received. 

Sample Storage Location/Conditions i f not u t i l i z e d Upon receipt. 

Note i f sample i s wet pressed through a sieve or pH adjustment 
made: 



Toxikon Corporation 
Jupiter, Florida 

Page: /Uiok 
Form No: 273 
Effective: Dec. 1999 

TEST SEDIMENT/SOIL RECEIPT LOG 6t0 E 

Test Sediment/Soil ID: Date Received: 

Sponsor: Lockheed » mrir *t„ 

Toxikon Study/Protocol No(s): 

Number of Containers Rec'd: Type of Containers: hastn 

Mode of Transportation: F^d/rdl Expr^SS 

SEDIMENT/SOIL DESCRIPTION 

Color: b)ack: Associated Water pH: 

Sample Temperature upon Receipt: 

Check One: Coarse Sand 
H O T . 

Fine Sand I silt \/_ Clay 

Label Information: 
si' tJ? 

KG A <L . £ p)SoN A/T sample # A MIZL 

)NDr£ order & Q-t&h u>CL (* 

Check i f sample u t i l i z e d on the day received. 

Record dates sample Will be used, if not utilized on the day 
received. J 

Sample Storage Location/Conditions i f not u t i l i z e d upon receipt. 

Note i f sample i s wet pressed through a sieve or pH adjustment 
made: 

Above Data By: 5^ \^y(_ 



Toxikon Corporation 
Jupiter, Florida 

Page: 
Form No: 273 
Effective: Dec. 1999 

TEST SEDIMENT/SOIL RECEIPT LOG 5 BO f 

Test Sediment/Soil ID: c O C £~ Date Received: $ J4 (pp 

Sponsor: L o c k h e e d MarH *o 

Toxikon Study/Protocol No(s): 

Number of Containers Rec'd: / Type of Containers: ^ggjffi 

Mode of Transportation: federal Expr'S5 

SEDIMENT/SOIL DESCRIPTION 

Color: blfiCJC Associated Water pH: 

Sample Temperature upon Receipt: 

Check One: Coarse Sand Fine Sand Silt \/ Clay 

Label Information: c SOlSOnJ , NT Auc^* Zescr^rcos 

Samnk & #1*112?- worK order *=* ^-I3b UQCS" 

$ A fob 
Check i f sample utilized on the day received.. 

Record dates sample w i l l be used, i f not u t i l i z e d oh the day 
received. 

Sample Storage Location/Conditions i f not u t i l i z e d upon receipt, 

Sourer OriA6^r\do\e £ 4°c 
Note i f sample i s vet pressed through a sieve or pH adjustment 
made: 

Above Data By: ^$fl Date: S/4'loo 



Toxikon Corporation 
Jupiter, Florida 

Page: L&S 
Form No: 273 
Effective: Dec. 1999 

TEST SEDIMENT/SOIL RECEIPT LOO $£0 fr" 

Test Sediment/Soil ID: & 4 Date Received: 

sponsor: LocKhteA 1Y)nr* * 

Toxikon Study/Protocol No(s): 

Number of Containers Rec'd: 1 Type of Containers: j j f f l f Sdre,, 

Mode of Transportation: f^eral F*nreS*> 

SEDIMENT/SOIL DESCRIPTION 

Color: Associated Water pH: 

Sample Temperature upon Receipt: y. H°C 

Check One: Coarse Sand Fine Sand S i l t ± / \ clay 

Label Information: 

Check i f sample utilized on the day received. 

Record dates'sample Will be used, if not utilized on the day 
received. .. • * 

Sample Storage Location/Conditions i f not utilized upon receipt, 

4. 4° e 
Note i f sample i s wet pressed through a sieve or pH adjustment 
made: 



Toxikon Corporation 
Jupiter, Florida 

Page: ItXiS 
Form No: 273 
Effective: Dec. 1999 

TEST SEDIMENT/SOIL RECEIPT LOG 6 £0 H 

Test Sediment/Soil ID: j^OC A SUtb Date Received: 5 I A h 0 
Sponsor: LocKht'd hriarh n 

Toxikon Study/Protocol No(s): 

Number of Containers Rec'd: Type of Containers: p f P j ^ j ^ 

Mode of Transportation: fed? ra_i__j^£_ pffS*5 

SEDIMENT/SOIL DESCRIPTION 

Color: 4k Associated Water pH: 

Sample Temperature upon Receipt: ^„(^°C 

Check One: Coarse Sand Fine Sand Silt' v / Clay 

Label Information: ^ajyx.j-^d^]^ L A^f 

Check i f sample utilized on the day received.. 

Record dates'sample Will be used, i f not utilized on the day 
received. 

Sample Storage Location/Conditions i f not utilized upon receipt. 

. e, 

£ 4 c 
Note i f sample i s wet pressed through a sieve or pH adjustment 
made: 

* 

Above Data By: 'fa^ g Date: ^j^joO 



Toxikon Date: 25-May-00 

CLIENT: Toxikon - Jupiter Client Sample ID: CONTROL SEDIMENT 
Lab Order: 0005032 Collection Date: 05/10/2000 10:30:00 AM 
Project: LOCKHEED(05012)-M.BERYLLINA-7DAY Matrix: AQUEOUS 
Lab ID: 0005032-01A 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

ALKALINITY 
Alkalinity, Total (As CaC03) 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

TOTAL ORGANIC CARBON 
Organic Carbon, Total 

E310.1 
76 1.0 

E350.3 
0.19 0.050 

E415.1 
4.1 1.0 

Analyst: IT 
mg/LCaC03 1 05/12/2000 

Analyst: LKP 
mg/L 1 .05/17/2000 

Analyst: JY 
mg/L 1 05/24/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits. 

E - Value above quantitation range 



Toxikon 

Analyses 

ALKALINITY 
Alkalinity. Total (As CaCOS) 

AMMONIA AS N 

Nitrogen, Ammonia (As N) 
TOTAL ORGANIC CARBON 

Organic Carbon, Total 

Date: 25-May-OO 

Collection Date: 05/10£>000 

Matrix; AQUEOUS 

Result Rpt Limit 

E310.1 
79 1.0 

E350.3 
0.45 0.050 

E415.1 
2.4 1.0 

mg/L CaC03 

mg/L 

mg/L 

Date Analyzed 

Analyst: IT 
05/12/2000 

Analyst: LKP 
05/17/2000 

Analyst: JY 
05/24/2000 

ND - Not Detected at the Reponiin^Tjmh 

^-Analvte detected be.ow quantitation U m i t s 

B-Analyte detected in the associated Method B I a j ] k 

"Value exceeds M a x i m u m c o n t a m i n a n t ^ 

S - S p , e R e C o V e , o u b i d c a c c e p t c d 

c ^ « - c c e p t e d recovery l i m i t s 

Value above quantitation range 



Toxikon Date: 25-May-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005032 

Proj ect: LOCKHEED(05012)-M.BERYLLINA-7DAY 

Lab ID: 0005032-03A 

Client Sample ID: SEDIMENT B 

Collection Date: 05/10/2000 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

ALKALINITY 
Alkalinity, Total (As CaC03) 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

TOTAL ORGANIC CARBON 
Organic Carbon, Total 

E310.1 
82 1.0 

E350.3 
1.1 0.050 

E415.1 
3.0 1.0 

Analyst: IT 
mg/LCaC03 1 05/12/2000 

Analyst: LKP 
mg/L 1 05/17/2000 

Analyst: JY 
mg/L 1 05/24/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 25-May-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005032 

Project: LOCKHEED(05012)-M.BERYLLINA-7DAY 

Lab ID: 0005032-04A 

Client Sample ID: SEDIMENT C 

Collection Date: 05/10/2000 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

ALKALINITY 
Alkalinity, Total (As CaC03) 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

TOTAL ORGANIC CARBON 
Organic Carbon, Total 

E310.1 
83 1.0 

E350.3 
0.77 0.050 

E415.1 
2.9 1.0 

Analyst: IT 
mg/L CaC03 1 05712/2000 

Analyst: LKP 
mg/L 1 05/17/2000 

Analyst: JY 
mg/L 1 05/24/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R • RPD outside accepted recovery limits 

E - Value above quantitation range 

4 



Toxikon Date: 25-May-00 

CLIENT: Toxikon - Jupiter 
Lab Order: 0005032 
Project: LOCKHEED(05012)-M.BERYLLINA-7DA Y 
Lab ID: 0005032-05A 

Client Sample ED: SEDIMENT D 
Collection Date: 05/10/2000 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 
ALKALINITY 

Alkalinity, Total (As CaC03) 
AMMONIA AS N 

Nitrogen, Ammonia (As N) 
TOTAL ORGANIC CARBON 

Organic Carbon, Total 

E310.1 
88 1.0 

E350.3 
1.1 0.050 

E415.1 
3.0 1.0 

Analyst: IT 
mg/LCaC03 1 05712/2000 

Analyst: LKP 
mg/L 1 05717/2000 

Analyst: JY 
mg/L 1 05/24/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E • Value above quantitation range 



Toxikon Date: 25-May-00 

CLIENT: Toxikon - Jupiter 
Lab Order: 0005032 

Project: LOCKHEED(05012)-M.BERYLLIN A-7DA Y 

Lab ID: 0005032-06A 

Client Sample ID: SEDIMENT E 
Collection Date: 05/10/2000 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

ALKALINITY 
Alkalinity, Total (As CaC03) 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

TOTAL ORGANIC CARBON 
Organic Carbon, Total 

E310.1 
89 1.0 

E350.3 
0.67 0.050 

E415.1 
3.1 1.0 

Analyst: IT 
mg/LCaC03 1 05/12/2000 

Analyst: LKP 
mg/L 1 . 05/17/2000 

Analyst: JY 
mg/L 1 05/24/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J . Analyte detected below quantitation limits R • RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 6 



Toxikon Date: 25-May-00 

CLIENT: Toxikon - Jupiter 
Lab Order: 0005032 

Project: LOCKHEED(05012)-M.BERYLLINA-7DAY 

Lab ID: 0005032-07A 

Client Sample ID: SEDIMENT F 

Collection Date: 05/10/2000 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

ALKALINITY 
Alkalinity, Total (As CaC03) 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

TOTAL ORGANIC CARBON 
Organic Carbon, Total 

E310.1 
78 1.0 

E350.3 
0.36 0.050 

E415.1 
2.7 1.0 

mg/L CaC03 1 

mg/L 1 

mg/L 1 

Analyst: IT 
05/12/2000 

Analyst: LKP 
05/17/2000 

Analyst: JY 
05/24/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 25-May-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005032 

Project: LOCKHEED(05012)-M.BERYLLINA-7DAY 

Lab ID: 0005032-08A 

Client Sample ID: SEDIMENT G 

Collection Date: 05/10/2000 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

ALKALINITY 
Alkalinity, Total (As CaC03) 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

TOTAL ORGANIC CARBON 
Organic Carbon, Total 

E310.1 
84 1.0 

E350.3 
0.53 0.050 

E415.1 
2.9 1.0 

Analyst: IT 
mg/LCaC03 1 05/12/2000 

Analyst: LKP 
mg/L 1 .05/17/2000 

Analyst: JY 
mg/L 1 05/24/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S • Spike Recovery outside accepted recovery limits 

J • Analyte detected below quantitation limits R • RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level g 



Toxikon Date: 25-Mqy-00 

CLIENT: Toxikon - Jupiter 
Lab Order: 0005032 
Project: LOCKHEED(05012>M.BERYLLINA-7DA Y 
Lab ID: 0005032-09A 

Client Sample ID: SEDIMENT H 
Collection Date: 05/10/2000 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 
ALKALINITY 

Alkalinity, Total (As CaC03) 
AMMONIA AS N 

Nitrogen, Ammonia (As N) 
TOTAL ORGANIC CARBON 

Organic Carbon, Total 

E310.1 
84 1.0 

E350.3 
0.82 0.050 

E415.1 
2.7 1.0 

Analyst: IT 
mg/L CaC03 1 05/12/2000 

Analyst: LKP 
mg/L 1 05/17/2000 

Analyst: JY 
mg/L 1 05/24/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R • RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 25-May-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Toxikon - Jupiter 

0005032 

LOCKHEED(05012)-M.BERYLLIN A-7DA Y 

0005032-1 OA 

Client Sample ID: H20 ONLY 

Collection Date: 05/10/2000 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

ALKALINITY 
Alkalinity, Total (As CaC03) 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

TOTAL ORGANIC CARBON 
Organic Carbon, Total 

75 

0.066 

2.5 

E310.1 
1.0 

E350.3 
0.050 

E415.1 
1.0 

mg/L CaC03 

mg/L 

mg/L 

Analyst: IT 
05/12/2000 

Analyst: LKP 
05/17/2000 

Analyst: JY 
05/24/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R • RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E • Value above quantitation range 

* - Value exceeds Maximum Contaminant Level ]Q 



Toxikon Date: 18-May-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005038 

Project: m. beryllina day 1 Lockheed Martin 

Lab ID: 0005038-01A 

Analyses 

Client Sample ID: Control Sediment 

Collection Date: 05/11/2000 11:05:00 AM 

Matrix: SURFACE WATER 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.77 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/17/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 18-May-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005038 

m. beryllina day 1 Lockheed Martin 

0005038-02A 

Client Sample ID: Sediment A 

Collection Date: 05/11/2000 11:05:00 AM 

Matrix: SURFACE WATER 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
2.6 0.050 mg/L 

Analyst: LKP 
1 05/17/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 2 



Toxikon Date: 18-May-00 

C L I E N T : 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005038 

m. beryllina day 1 Lockheed Martin 

0005038-03A 

Client Sample I D : Sediment B 

Collection Date: 05/11/2000 11:05:00 A M 

Matr ix: SURFACE WATER 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
4.2 0.20 mg/L 

Analyst: LKP 
05/17/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Date: 18-May-00 

C L I E N T : 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005038 

m. beryllina day 1 Lockheed Martin 

0005038-04A 

Client Sample ID: Sediment C 

Collection Date: 05/11/2000 11:05:00 AM 

Matrix: SURFACE WATER 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
1.6 0.050 mg/L 

Analyst: LKP 
05/17/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 4 



Date: 18-May-00 

C L I E N T : 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005038 

m. beryllina day 1 Lockheed Martin 

0005038-05A 

Client Sample ID: Sediment D 

Collection Date: 05/11/2000 11:05:00 A M 

Matr ix: SURFACE WATER 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
1.0 0.050 mg/L 

Analyst: LKP 
05/17/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 18-May-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005038 

Project: m. beryllina day 1 Lockheed Martin 

Lab ID: 0005038-06A 

Analyses 

Client Sample ID: Sediment E 

Collection Date: 05/11/2000 11:05:00 AM 

Matrix: SURFACE WATER 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 1.5 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/18/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 



Toxikon Date: 18-May-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005038 

m. beryllina day 1 Lockheed Martin 

0005038-07A 

Client Sample ID: Sediment F 

Collection Date: 05/11/2000 11:05:00 AM 

Matrix: SURFACE WATER 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.54 0.050 mg/L 

Analyst: LKP 
1 05/18/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 18-May-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005038 

Project: m. beryllina day 1 Lockheed Martin 

Lab ID: 0005038-08A 

Analyses 

Client Sample ID: Sediment G 

Collection Date: 05/11/2000 11:05:00 AM 

Matrix: SURFACE WATER 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.86 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/18/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 8 



Toxikon Date: 18-May-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005038 

m. beryllina day 1 Lockheed Martin 

0005038-09A 

Client Sample ID: Sediment H 

Collection Date: 05/11/2000 11:05:00 AM 

Matrix: SURFACE WATER 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
1.9 0.050 mg/L 

Analyst: LKP 
1 05/18/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 18-May-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005038 

m. beryllina day 1 Lockheed Martin 

0005038-1 OA 

Client Sample ID: H20 Only (Control) 

Collection Date: 05/11/2000 11:05:00 AM 

Matrix: SURFACE WATER 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.076 0.050 mg/L 

Analyst: LKP 
1 05/18/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level ]Q 



Toxikon 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005044 

LOCKHEED-DAY2 0005012 CONT 

0005044-01A 

Date: 18-May-00 

Client Sample ID: CONTROL SEDIMENT 

Collection Date: 05/12/2000 10:25:00 AM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E3S0.3 
1.0 0.050 mg/L 

Analyst: LKP 
05/18/2000 

Qualifiers: ND - Not Delected at the Reporting Limit 

J - Analyte delected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 18-May-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005044 

LOCKHEED-DAY2 0005012 CONT 

0005044-02A 

Client Sample ID: SEDIMENT A 

Collection Date: 05/12/2000 10:25:00 AM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 2.7 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/18/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

2 



Toxikon Date: 18-May-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005044 

LOCKHEED-DAY2 0005012 CONT 

0005044-03A 

Client Sample ID: SEDIMENT B 

Collection Date: 05/12/2000 10:25:00 AM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
4.8 0.10 mg/L 

Analyst: LKP 
05/18/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon 
Date: 18-May-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005044 

LOCKHEED-DAY2 0005012 CONT 

0005044-04A 

Client Sample ID: SEDIMENT C 

Collection Date: 05/12/2000 10:25:00 AM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
1.9 0.050 mg/L 

Analyst: LKP 
05/18/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RI'D outside accepted recovery limits 

B - Analyte detected in the associated Method Blank L: - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 4 



Toxikon Date: 18-May-00 

C L I E N T : 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005044 

LOCKHEED-DAY2 0005012 CONT 

0005044-05A 

Client Sample ID: SEDIMENT D 

Collection Date: 05/12/2000 10:25:00 A M 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.50 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/18/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 18-Mav-OO 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005044 

LOCKHEED-DAY2 0005012 CONT 

0005044-06A 

Client Sample ID: SEDIMENT E 

Collection Date: 05/12/2000 10:25:00 AM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.74 0.050 mg/L 

Analyst: LKP 
05/18/2000 

Qualifiers: S 

R 

E 

6 



Toxikon Date: 18-May-00 

C L I E N T : 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005044 

LOCKHEED-DAY2 0005012 CONT 

0005044-07A 

Client Sample ID: SEDIMENT F 

Collection Date: 05/12/2000 10:25:00 A M 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.26 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/18/2000 

Qualifiers: ND - Not Delected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RI'D outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 18-May-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005044 

LOCKHEED-DAY2 0005012 CONT 

0005044-08A 

Client Sample ID: SEDIMENT G 

Collection Date: 05/12/2000 10:25:00 AM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.38 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/18/2000 

Qualifiers: ND - Not Delected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 18-May-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005044 

Project: LOCKHEED-DAY2 0005012 CONT 

Lab ID: 0005044-09A 

Client Sample I D : SEDIMENT H 

Collection Date: 05/12/2000 10:25:00 A M 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
1.3 0.050 mg/L 

Analyst: LKP 
05/18/2000 

Qualifiers: ND - Not Delected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 18-May-OO 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005044 

LOCKHEED-DAY2 0005012 CONT 

0005044-1 OA 

Client Sample ID: H20 ONLY 

Collection Date: 05/12/2000 10:25:00 AM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.15 0.050 mg/L 

Analyst: LKP 
05/18/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level JO 



Toxikon Date: 22-May-00 

C L I E N T : 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005050 

LOCKHEED-05012CONT DAY3 

0005050-01A 

Client Sample I D : CONTROL SEDIMENT 

Collection Date: 05/13/2000 3:50:00 PM 

Matr ix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E3S0.3 
1A 0.050 mg/L 

Analyst: LKP 
05/19/2000 

Qualifiers: ND - Not Delected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 22-May-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005050 

LOCKHEED-05012CONT DAY3 

0005050-02A 

Client Sample ID: SEDIMENT A 

Collection Date: 05/13/2000 3:50:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
2.6 0.050 mg/L 

Analyst: LKP 
05/19/2000 

S 

R 

E 

2 



Toxikon Date: 22-May-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005050 

Project: LOCKHEED-05012CONT DA Y3 

Lab ID: 0005050-03A 

Analyses 

Client Sample ID: SEDIMENT C 

Collection Date: 05/13/2000 3:50:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
2.2 0.050 mg/L 

Analyst: LKP 
1 05/19/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005050 

LOCKHEED-05012CONT DAY3 

0005050-04A 

Client Sample ID: SEDIMENT D 

Collection Date: 05/13/2000 3:50:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.35 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/19/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Date: 22-May-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005050 

LOCKHEED-05012CONT DAY3 

0005050-05A 

Client Sample ID: SEDIMENT E 

Collection Date: 05/13/2000 3:50:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.35 0.050 mg/L 

Analyst: LKP 
1 05/19/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 22-May-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005050 

LOCKHEED-05012CONT DAY3 

0005050-06A 

Client Sample ID: SEDIMENT F 

Collection Date: 05/13/2000 3:50:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.27 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/19/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* • Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 22-May-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005050 

LOCKHEED-05012CONT DAY3 

0005050-07A 

Client Sample ID: SEDIEMNT G 

Collection Date: 05/13/2000 3:50:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.20 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/19/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon 
Date: 22-May-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005050 

LOCKHEED-05012CONT DAY3 

0005050-08A 

Client Sample ID: SEDIMENT H 

Collection Date: 05/13/2000 3:50:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
1.1 0.050 mg/L 

Analyst: LKP 
05/19/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 22-May-00 

C L I E N T : 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005050 

LOCKHEED-05012CONT DAY3 

0005050-09A 

Client Sample I D : H20 ONLY 

Collection Date: 05/13/2000 3:50:00 PM 

Matr ix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.43 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/19/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 05-Jun-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005051 

LOCKHEED(05012CONT)DA Y4 

0005051-01A 

Client Sample ID: CONTROL SEDIMENT 

Collection Date: 05/14/2000 3:35:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 1.3 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/19/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 05-Jun-00 

C L I E N T : 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005051 

LOCKHEED(05012CONT)D A Y4 

0005051-02A 

Client Sample I D : SEDIMENT A 

Collection Date: 05/14/2000 3:35:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 1.4 

E350.3 
0.050 mg/L 

Analyst:. LKP 
05/19/2000 

Qualifiers: ND - Not Delected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 05-Jun-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005051 

LOCKHEED(05012CONT)DA Y4 

0005051-03A 

Client Sample ID: SEDIMENT C 

Collection Date: 05/14/2000 3:35:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.31 0.050 mg/L 

Analyst: LKP 
05/19/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level J 



Toxikon Date: 05-Jun-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005051 

LOCKHEED(05012CONT)DA Y4 

0005051-04A 

Client Sample ID: SEDIMENT D 

Collection Date: 05/14/2000 3:35:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.17 0.050 mg/L 

Analyst: LKP 
05/19/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 05-Jun-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005051 

LOCKHEED(05012CONT)DA Y4 

0005051-05A 

Client Sample ID: SEDIMENT E 

Collection Date: 05/14/2000 3:35:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.19 0.050 mg/L 

Analyst: LKP 
05/23/2000 

Qualifiers: S-

R-

E -

5 



Toxikon Date: 05-Jun-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005051 

LOCKHEED(05012CONT)DA Y4 

0005051-06A 

Client Sample ID: SEDIMENT F 

Collection Date: 05/14/2000 3:35:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.13 0.050 mg/L 

Analyst: LKP 
1 . 05/23/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 05-Jun-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005051 

LOCKHEED(05012CONT)DAY4 

0005051-07A 

Client Sample ID: SEDIMENT G 

Collection Date: 05/14/2000 3:35:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.11 0.050 mg/L 

Analyst: LKP 
1 05/23/2000 

Qualifiers: ND - Not Delected at the Itcn-jnine Lin;'. S - Spike 'leccery outside accepted recovery limits 

J - Analyte detected below qucntit-itir.-! M r>:U | :. - U.PO ou'.side accepted recovery limits. 

B - Analyte detected iii the associated Met'-.od Eimnk C - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 7 



Toxikon Date: 05-Jun-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005051 

LOCKHEED(05012CONT)DA Y4 

0005051-08A 

Client Sample ID: SEDIMENT H 

Collection Date: 05/14/2000 3:35:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.49 0.050 mg/L 

Analyst: LKP 
1 05/23/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 05-Jun-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005051 

LOCKHEED(05012CONT)D A Y4 

0005051-09A 

Client Sample ID: H20 ONLY 

Collection Date: 05/14/2000 3:35:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.37 0.050 mg/L 

Analyst: LKP 
1 05/23/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

» - Value exceeds Maximum Contaminant Level 9 



Toxikon 
0*Y ° r 

Date: 24-May-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005052 

LOCKHEED(05012)DA Y5 

0005052-01A 

Client Sample ID: CONTROL SEDIMENT 

Collection Date: 05/15/2000 10:15:00 AM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.75 0.050 mg/L 

Analyst: LKP 
05/23/2000 

Qualifiers: ND - Not Detected al the Reporting Limit 

J - Analylc delected below quantitation limits 

13 • Anulyte delected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RI'D outside accepted recovery limits 

I : - Value above quantitation range 



Toxikon Date: 24-May-OO 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005052 

LOCKHEED(05012)DA Y5 

0005052-02A 

Client Sample ID: SEDIMENT A 

Collection Date: 05/15/2000 10:15:00 AM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.47 0.050 mg/L 

Analyst: LKP 
1 05/23/2000 

Qualifiers: ND - Not Detected al the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - Rl'D outside accepted recovery limits 

B - Analyte detected in the associated Method Blank I : - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 2 



Toxikon Date: 24-May-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005052 

Project: LOCKHEED(05012)DAY5 

Lab ID: 0005052-03A 

Client Sample ID: SEDIMENT C 

Collection Date: 05/15/2000 10:15:00 AM 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E3S0.3 
0.20 0.050 mg/L 

Analyst. LKP 
1 05/23/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RI*D outside accepted recovery limits 

I: - Value above quantitation range 



Toxikon Date: 24-May-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005052 

LOCKHEED(05012)DAY5 

0005052-04A 

Client Sample ID: SEDIMENT D 

Collection Date: 05/15/2000 10:15:00 AM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.19 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/23/2000 

Qualifiers: Nl) - Not Delected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RI'D outside accepted recovery limits 

B - Analyte detected in the associated Method Blank H - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 4 



Toxikon Date: 24-May-00 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005052 

Project: LOCKHEED(05012)DAY5 

Lab ID: 0005052-05A 

Client Sample ID: SEDIMENT E 

Collection Date: 05/15/2000 10:15:00 AM 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E3S0.3 
0.17 0.050 mg/L 

Analyst: LKP 
05/23/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte delected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

I : - Value above quantitation range 



Toxikon 
Date: 24-May-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005052 

LOCKHEED(050I2)DAY5 

0005052-06A 

Client Sample ID: SEDIMENT F 

Collection Date: 05/15/2000 10:15:00 AM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.15 0.050 mg/L 

Analyst: LKP 
1 05/23/2000 

Qualifiers: ND - Nol Delected al the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte delected below quantitation limits R - RPD outside accepted recovery limits 

I) - Analyte delected in the associated Method Blank I: - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 6 



Toxikon Date: 24-May-00 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005052 

LOCKHEED(05012)DAY5 

0005052-07A 

Client Sample ID: SEDIMENT G 

Collection Date: 05/15/2000 10:15:00 AM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.15 0.050 mg/L 

Analyst: LKP 
05/23/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte delected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 24-May-00 

C L I E N T : 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005052 

LOCKHEED(050I2)DAY5 

0005052-08A 

Client Sample ID: SEDIMENT H 

Collection Date: 05/15/2000 10:15:00 AM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA A S N 
Nitrogen, Ammonia (As N) 

E350.3 
0.28 0.050 mg/L 

Analyst: LKP 
05/23/2000 

Qualifiers: ND - Not Delected al the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RI'D outside accepted recovery limits 

I) - Analyte detected in the associated Method Wank V. - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level <S' 



Toxikon Date: 24-May-OO 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005052 

LOCKH EED(05012)DA Y5 

0005052-09A 

Client Sample ID: H20 ONLY 

Collection Date: 05/15/2000 10:15:00 AM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.55 0.050 mg/L 

Analyst: LKP 
05/23/2000 

Qualifiers: ND - Noi Delected al the Reporting Limit 

J - Analyte delected below quantitation limits 

U - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recover)' limits 

R - RI'D outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 30-Mav-OO 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005054 

00 05 012 Lockheed Martin m. beryllina -7 day 

0005054-01A 

Client Sample ID: Control Sediment 

Collection Date: 05/16/2000 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.86 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/23/2000 

Qualifiers: Nl) - Not Delected al the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte delected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte delected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level } 



Toxikon Date: 30-May-00 

CLIENT: Toxikon - Jupiter 

Lab O r d e r : 0005054 

Project: 00 05 012 Lockheed Martin m. beryllina -7 day 

Lab ID: 0005054-02A 

Client Sample ID: Sediment A 

Collection Date: 05/16/2000 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA A S N 
Nitrogen, Ammonia (As N) 

E350.3 
0.50 0.050 mg/L 

Analyst: LKP 
05/23/2000 

Qualifiers: ND - Not Detected at Ihe Reporting Limit 

J - Analyte delected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RI'D outside accepted recovery limits 

f: - Value above quantitation range 



Toxikon Date: 30-May-OO 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005054 

00 05 012 Lockheed Martin m. beryllina -7 day 

0005054-03A 

Client Sample ID: Sediment C 

Collection Date: 05/16/2000 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.26 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/23/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

13 - Analyte detected in the associated Method Wank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RIM) outside accepted recovery limits 

E - Value above quantitation range 

3 



Toxikon Date: 30-May-OO 

CLIENT: Toxikon - Jupiter Client Sample ID: Sediment D 

Lab Order: 0005054 Collection Date: 05/16/2000 

Project: 00 05 012 Lockheed Martin m. beryllina -7 day Matrix: AQUEOUS 

Lab ID: 0005054-04A 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N E350.3 Analyst: LKP 
Nitrogen, Ammonia (As N) 0.23 0.050 mg/L 1 05/26/2000 

Qualifiers: ND - Not Delected al the Reporting Limit 

J - Analyte delected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RIM) outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 30-May-OO 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005054 

00 05 012 Lockheed Martin m. beryllina -7 day 

0005054-05A 

Client Sample ID: Sediment E 

Collection Date: 05/16/2000 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.25 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/26/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 5 



Toxikon Date: 30-May-OO 

CLIENT: Toxikon - Jupiter 
Lab Order: 0005054 

Project: 00 05 012 Lockheed Martin m. beryllina -7 day 

Lab ID: 0005054-06A 

Client Sample ID: Sediment F 

Collection Date: 05/16/2000 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qua! Units DF Date Analyzed 

AMMONIA A S N 
Nitrogen, Ammonia (As N) 

E350.3 
0.23 0.050 mg/L 

Analyst: LKP 
05/26/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte delected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RI'D outside accepted recovery limits 

M - Value above quantitation range 



Toxikon Date: 30-May-OO 

C L I E N T : 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005054 

00 05 012 Lockheed Martin m. beryllina -7 day 

0005054-07A 

Client Sample ID: Sediment G 

Collection Date: 05/16/2000 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.25 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/26/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recover)' limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank L - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 7 



Toxikon Date: 30-May-OO 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005054 

Project: 00 05 012 Lockheed Martin m. beryllina -7 day 

Lab ID: 0005054-08A 

Client Sample ID: Sediment H 

Collection Date: 05/16/2000 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.25 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/26/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

D - Analyte detected in the associated Method Wank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 30-May-OO 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005054 

00 05 012 Lockheed Martin m. beryllina -7 day 

0005054-09A 

Client Sample ID: Control H20 Only 

Collection Date: 05/16/2000 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.47 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/26/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 9 



Toxikon 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

01 

Toxikon - Jupiter 

0005080 

LOCKHEED 05012 CONT DAY7 

0005080-01A 

Date: 30-Mav-OO 

Client Sample ID: CONTROL SEDIMENT 

Collection Date: 05/17/2000 6:50:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.64 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/26/2000 

Qualifiers: ND - Not Detected al the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 30-May-OO 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005080 

LOCKHEED 05012 CONT DAY7 

0005080-02A 

Client Sample ID: SEDIMENT A 

Collection Date: 05/17/2000 6:50:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.30 0.050 mg/L 

Analyst: LKP 
05/26/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

.1 - Analyte delected below quantitation limits 

13 - Analyte delected in the associated Method I3lank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

II - Value above quantitation range 

2 



Toxikon Date: 30-May-OO 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005080 

LOCKHEED 05012 CONT DAY7 

0005080-03A 

Client Sample ID: SEDIMENT C 

Collection Date: 05/17/2000 6:50:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.33 0.050 mg/L 

Analyst: LKP 
05/26/2000 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RI'D outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 30-May-OO 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005080 

LOCKHEED 05012 CONT DAY7 

0005080-04A 

Client Sample ID: SEDIMENT D 

Collection Date: 05/17/2000 6:50:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.27 0.050 mg/L 

Analyst: LKP 
1 05/26/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 4 



Toxikon Date: 30-May-OO 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005080 

LOCKHEED 05012 CONTDAY7 

0005080-05A 

Client Sample ID: SEDIMENT E 

Collection Date: 05/17/2000 6:50:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.27 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/26/2000 

Qualifiers: ND - Not Delected at the Reporting Limit 

J - Analyle delected below quantitation limits 

D - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 30-May-OO 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005080 

LOCKHEED 05012 CONT DAY7 

0005080-06A 

Client Sample ID: SEDIMENT F 

Collection Date: 05/17/2000 6:50:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.23 0.050 mg/L 

Analyst: LKP 
1 05/26/2000 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

U - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level ' 6 



Toxikon Date: 30-May-OO 

C L I E N T : 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005080 

LOCKHEED 05012 CONT DAY7 

0005080-07A 

Client Sample ID: SEDIMENT G 

Collection Date: 05/17/2000 6:50:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.26 0.050 mg/L 

Analyst: LKP 
1 05/26/2000 

Qualifiers: Nl) - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 30-May-OO 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 

Toxikon - Jupiter 

0005080 

LOCKHEED 05012 CONT DAY7 

0005080-08A 

Client Sample ID: SEDIMENT H 

Collection Date: 05/17/2000 6:50:00 PM 

Matrix: AQUEOUS 

Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 0.26 

E350.3 
0.050 mg/L 

Analyst: LKP 
05/26/2000 

Qualifiers: 

8 



Toxikon Date: 30-May-OO 

CLIENT: Toxikon - Jupiter 

Lab Order: 0005080 

Project: LOCKHEED 05012 CONT DAY7 

Lab ID: 0005080-09A 

Client Sample ID: H20 ONLY 

Collection Date: 05/17/2000 6:50:00 PM 

Matrix: AQUEOUS 

Analyses Result Rpt Limit Qual Units DF Date Analyzed 

AMMONIA AS N 
Nitrogen, Ammonia (As N) 

E350.3 
0.41 0.050 mg/L 

Analyst: LKP 
1 05/26/2000 

Qualifiers: ND - Not Delected at the Reporting Limit 

J - Analyte delected below quantitation limits 

B - Analyle detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RI'D outside accepted recovery limits 

E - Value above quantitation range 



Lockheed MartiiV M»y 2000 
Menidia beryllina 

Toxikon Project No: 0005012 

APPENDIX B 

FISH TEST RAW DATA 

15 



Toxikon Corporation 
Jupiter, Florida 

Page: 
For* Ho: 054 

Effective: Oct. 1999 

OBSERVATION COOES EXPLANATION SHEET 

Code Explanation | Code Explanation 

Animl Observation* Water Codes 

N - None Nothing out of the ordinary Mas observed LFW Laboratory fresh water 

- MSP Muscle spasms FSW Filtered saltwater 

PLE Partial loss of equilibrium UFSW Unfittared saltwater 

CLE Complete loss of equilibrium DIW De-ionized water 

LETH Lethargic HSFSW High salinity filtered saltwater 

HYP Hyperactive RCW Reconstituted fresh water 

ERR Erratic behavior RSW Raw saltwater 

GYR Gyrating 

I KM lmmobile Error Codes 

DRK Dark coloration / pigmentation EE Entry error 

HEM Hemorrhagic CE Calculation error 

RAR Rapid respiration IE Illegible entry 

GUI Gulping at surface DE Date error 

AS At surface SE Spelling error 

NF Not found IM Instrument malfunction 

0 Dead TE Transcription error i 

STS Stuck to side of test chamber above water line T Wrong time 

FLT Floating on surfsee TN Wrong taxon name 

CS Crooked spine LE Late entry 

PAL Pale coloration Food Descriptions 

BS Brine Shrimp nauplii 

Test Solution / Chemical Observation* BBS Boosted brine shrimp nauplii 

CLOY Cloudy FBS Frozen brine shrimp adults 

PRE Precipitate on bottom of test chamber CBS Concentrated brine shrimp 

FOS Film on surface FF Flake food 

UC Undissolved chemical PF Pelleted food 

DMF Dimethyl fonnamide SS Salmon starter 

TEG Triethylene glycol YCT Yeest/cerophyl1/trout chow 

ACE Acetone SEL Selanastrum sp. algal suspension 

AI Active ingredient PBS Platinum brine shrimp 

UM Whole material Miscellaneous/Special Codes 

PM Particulate matter NA Not applicable 

--



Toxikon Corporation 
Jupiter, Florida 

Form No: 272-B 
Effective: Sept. 1999 

INSTRUMENTS 

ID Description S e r i a l Number 

YSI-2 YSI Model 58 Dissolved Oxygen Meter G9004053 

REF-3 Aguafauna Salinity Refractometer C5526 

CM90-2 Corning Model M-90 Conductivity Meter 170421 

DMa Ryan Instruments DataMentor Logger A RYANA910052B 

DMb Ryan Instruments DataMentor Logger B RYAN910099 

FS-28 Fisher Solid State/Ultrasonic FS-28 181242 

CH-3 Orion Model 23OA pH Meter 013556 

pH-40 #1 Corning pH-40 Sensor L47584100017CE6 

pH-40 #2 Coming pH-40 Sensor L4758410001C3A3 

* 



Page. 
Form No: 103 

Effective: Nov. 1999 

CHRONIC TOXICITY TEST — 'DEBT DESIGN 

sponsor: 

T e s t s u b s t a n c 

Test Substance: e^WKA* — 
See Page o f W tV.\ > ̂ ^mrn-i ;M-
Log for Test Substance Information. 

project NumberT 

T e s t C o n d i t i o n s 

yc \ Static-Renewal [ ] Flow-through 

Duration : 

T e s t A n i m a l H i s t o r y 
1 

Species 
Source 
Batch/Lot Number 
Age/Life Stage 
See Page AIVA -r-S-/ of jUif" <r?c 

for raw data. 
_ _ _ Log 

L.ignting: -\J \our's^ZZ 
Photoperioa: / h r Light V hr Dark 
Light Transition Periods: 
Light Intensity Range: - //.I fr jj.Z ^u^(i" 

Test Container Dimensions 

rest Area Used 

IPS -LQ 

Temperature Mardness^saiinity 

Test fldlutluiT Height 
Test Containers 
Test Container Volume 
)i lution Volume 

— L x y W x io, <rH 
cm 

X^Open [ ] Covered 
c- ?S~~ Liters 

: 5 Liters 

^Reps / Concentration 
# Animals / Replicate 

Protocol Followed: 

met: 3 r i r l t shrimp ^ *7 ^ 0***-) 

'rest concentrations: 

( 7o ) 
control 

Type solvent used ; 
Solvent CTL Concentration : 
Solvent Volume Injected/Cycle: 

Aaaitionai Information: 

•iiolverFF^ 
Control /ro % 

concentrations Based 
on 

[ ] A. i . yq w. M. 



Toxikon Corporation 
Jupiter, Florida 

Page: 
Form No: 13 8 

Effective: Nov. 1999 

TEST ORGANISM REQUIREMENTS 

Animal Species Required: ;G f > ^ Win* . 

Number of Animals: TO? 
Age/Size: —j - 11 C . 

Day/Date Needed 
s M T W T V S 

Day/Date Needed 
6/ IO 

Acclimation Requirements 

Water type: [)x3\ 

[ ] 

Filtered SW [ ] Filtered FW Water type: [)x3\ 

[ ] Unfiltered SW C ] Treated City Water 

C ] Reconstituted FW [ ] Recirculating FW 

Temperature: pc - S a l i n i t y : I0%o Hardness: N/A-

Feed before test? [ Y?\ Yes [ ] NO I f No: [ ] 24 hours [ ] 48 hours 

Algal Species Required: 

Any Special Medium or 
Culture Requirements?: f f y u fV\0^5 Or c 1' mc^jr^ 

ft? tO^oc, 

Any Additional Instructions 

Study Number: Requisitioner: Date: ,$ : / •CO 



Toxikon Corporation 
Ju p i t e r , FL 

Form No: 150 
E f f e c t i v e : Nov. 1999 

TEST ORGANISM ADDITIONS 

Test Substance: Test Organism: K y ^ ^ l U n * 

Study Number: ce0soii. Sponsor: ^ f t f t h „ ^ H f t , ^ 

Test organisms were added t o t e s t chambers i n accordance wi t h 
SOP 6.6, Section 2.0, or as described below. 

Time Test Organism Added: 

Addition By: 

Date Added: f-*:-»u 



Toxikon Corporation 
J u p i t e r , Florida 

Page: . 
Form No: 064 

E f f e c t i v e : Oct. 1999 

KIN/MAX TEMPERATURE RECORDS 

Sponsor: j L o c U u < < K f l r 4 n ^ Project No.: 

Test M a t e r i a l : S<-H; YYU vu- Species: fv\ . be r>i 11 < * <a 

Min/Max Thermometer: f / ] , f- ID No: Parget Temperature 

Sensor Location: loTb - LJP c9.o +/- 1 aC_ 

Date Time Test 
Day 

Temperature (° C) 
Reset Data By Date Time Test 

Day Current Minimum Maximum 
Reset Data By 

5 lit loo 6 {!•% - — — v/ 
—*—/ 

6 -//-oo l /5*. 1 

IMS' n r \%. z_ 

S \u p.r J>C%-

H n.\ y 
isir L / 

if n . LP 

1 — 

NOTE: Yaiues recorded above are uncorrected. To correct values 
^add/teubtract (circle one) f~ 0 t/C. This correction factor 
is obtained from the most recent comparison of the Micronta 
Min/Max Thermometer with the NBS thermometer (see the 
Temperature Monitoring Devices logbook). Date of calibration 
check: 2^'llao 



Toxikon Corporation Form*NoT~116 
Jupiter, Florida Effective: Nov. 1999 

DAILY FEEDING HECORD 

Sponsor: v K P o r " H / i ^ n Projec t No: 

Test Substance: rwr? y Vf Test Species: ^ , \ ; „ ^ 

See Daae - of Animal Feeds Log for information oJf 
r e c e i p t of food. 

Describe how food i s /was prepared: 

* 

Day Date Time By Amount Fed Comments 

0 £~-1C-oo so i v . V iUr.W) — 

1 5 -it-ot 

/OSS' ^ **2b bnneshri* LO 

S-t2-0C 
t> 

•> •— 1 nod 
' i . 

i . '» v 1 -

fU cr "7 —' ' 

r t jo— i v. • < -

6 
^. lu ce <̂ * * -— 

"7 — 

> 

-— 



Toxikon Environmental Sciences 
Jupiter, FL 

Page: 
Form No: 238-B 

Effective: Aug. 1994 

LIGHT READINGS FOR STATIC TEST SYSTEMS 

Sponsor; L < x ^ ^ H f t r - H A 

Test Material: £ ^ ; « v ^ U 

Project #: ^ 7 0 ^ 

Test Species: 

Trt Trt 
So** • 

b 
umols umols 

1<? L] 

Trt Trt 
R See*-
E F 
P umols umols 

B 

Readings By: JTL. Date: s~. 0 0 

Meter Used: LI-COR Quantum/Radiometer/Photometer Model LI-189 

Sensor Used: Quantum (2 pi) Model LI-190SA 

ULATIONS; 

Treatment 

Lux » (umols / 12) 

umols Lux 

* 1000 

Treatment umols Lux 

Control -A- \h? CefrfelOl "B" 5><{ p 

W /I 

B 

B 

B 



oxikon Corporation 
upiter, Florida 0', ( 

Page: 
Form No: 

Effective: 
014 
Sept.1999 

F I S H SHORT-TERM~€rtR0NlC TOXICITY TEST - - SURVIVAL AND WATER QUALITY DATA 

TREATMENT: 

Time T e s t 
Day 

|<jGO 

Data 
By r 

A l i v e 

|0 

Rep 

B 

D 

Temp. 

New 

/c1-I 

1*1-0 

Old 

PH 

New 

3.2. 

-SLA 

Old New 

7. 

7 frfr* 

Old 

I T 

New 

/o 

Sir 
IrrT Alk . 

\New New 

10 

S6> 
B 

2d 
io *1 

10 

/0C0 
10 

B 
7/7 

io 7̂7 

/o 7/7 
JLP_ « if 

3 
B 

1<U 6-o 
,4 

>0 
1° 

1< 

1)S 

11 

"VT 



oxikon Corporation 
upiter, Florida 

Page: 
Form No: 

Effective: 
014 
Sept.1999 

FISH SHORT-TERM^UfifiiiK TOXICITY TEST ~ SURVIVAL AND WATER QUALITY DATA 

TREATMENT: ^ 

Date Time T e s t 
Day 

Data 
By 

# 
A l i v e 

Rep Temp. pH DO s p , r-eond 
P̂AL.̂  s 

i r d . A ik . Date Time T e s t 
Day 

Data 
By 

# 
A l i v e 

Rep 

New Old New ( O l d , New \New New 

- H 

lO 
A 

— \ 

- H 
(0 

B 
\ 

- H 
/C 

JC 

C 

D 

— < ^ 
- H 

/C 

JC 

C 

D 

— < ^ 

iNC ^-<••'• 

5 
60-

l\V 

10 

C 
A —V iNC ^-<••'• 

5 
60-

l\V 
10 

B 
i r -

iNC ^-<••'• 

5 
60-

l\V 
10 

B 
i r -

5 
60-

l\V 

to Q 
»n f i HI t\ • 

C 
i s " - 75-<r 

_ ilJ 

5 
60-

l\V 

to Q 
»n f i HI t\ • 

C 
i s " - 75-<r 

_ ilJ 

5 
60-

l\V 

u 7 -y 

?-r 
l«V , 

is 

iO 
A TH l«V , 

is 
10 

B 
<Z Is 

r > ^ is 10 

IP. 

C 

D 
i r 
•7.r 

r > ^ is 10 

IP. 

C 

D 
i r 
•7.r 

1 

H / /b 
A 

_ 
"7- r 

-
y ic 

\o7cj 

1 
B 

- - — 

1 /o 
C — 

- — 1 
/0 D - •- — 

1 
C 1^ -



oxikon Corporation 
j p i t e r , Florida 

Page: 
Form No: 014 

E f f e c t i v e : Sept.1999 
FISH SHORT-TERM JCHROMXCTOXICITY TEST — SURVIVAL AND WATER QUALITY DATA 

TREATMENT: 

Time T e s t 
Day 

Data 
By 

T 
A l i v e 

Rep Temp. 

New Old 

PH 

New Old 

DO 

New Old 

sp—cona.7 

New Old tNew 

"ATRT 

New 

lt3 '\ c 

B 
5>0 

<6 o 

/6 

D 
i l l 
>1± ±4. 

H -

Ac. H-o -8.5-

B 

_L2_ 

|00-

1U<> 
re B 

2M. 

io 11 
lo 

^3 
J0_ 

I t 

/0 
'0 

B 

D 

1-1 

n. n 

4fr 

^3 
T ? — 



oxikon Corporation 
up i t e r , F l orida 

Page: 
Form No: 014 

E f f e c t i v e : Sept.1999 

FISH SHORT-TERM CHROMIC TOXICITY TEST — SURVIVAL AND WATER QUALITY DATA 

TREATMENT: 

Date I Time T e s t 
Day 

Data 
By 

T 
A l i v e 

Rep Temp. 

New Old 

PH 

New Old 

DO 

New Old New Old 

FTrcfr 

iNew 

"ATTc: 

New 

/Tar 

f o 

(TT- ) ' 
4 

SC B 
(X. 

D 3 3 

Is 

5 
5̂ - B 

J O . 

to 7-r 8-5 
10 

S6n 

/TV 

7 T * ~7 
B 

"?.5~ 
if 

10 

cc\iD i . r 

7 

2 

»0 

TtfTf^ 
B 

i l 
T77F - 7 -

n-1 
351 



oxikon Corporation 
i p i t e r , F l o r i d a 

Page: 
Form No: 

Effective: 
014 
Sept.1999 



oxikon Corporation 
upiter, Florida 

Page: 
Form No: 

Effective: 
014 
Sept.1999 

FISH SHORT-TERM GHRO**i<5--*T0XICITY TEST ~ SURVIVAL AND WATER QUALITY DATA 

TREATMENT: -



oxikon-Corporation 
upiter, Florida Page: 

Form No: 
Effective: 

014 
Sept.1999 

FISH SHORT-TERM ••CHROMIC TOXICITY TEST — SURVIVAL AND WATER QUALITY DATA 
"ZX/^COfs 

TREATMENT: 

Date Time T e s t 
Day 

Data 
By 

# 
A l i v e 

Rep Temp. PH DO sp ; cond-. wrd . Aik . Date Time T e s t 
Day 

Data 
By 

# 
A l i v e 

Rep 

New Old New Old New Old New Old \New New 

A - CD 

10 
A 

/7--C — IL? . . — s-.er BS _ 10 — \ 

A - CD 
>° B 

/</ 0 -— •lu — \ 

A - CD 
to 

C 
lc)0 — lb -— 

5-% . — A - CD 

D — n- u ' — t o ty— 

• \ ' 
A - CD 

cT 1* 7 — —- •—£H 

• \ ' |olIO 
I 

A 
% i 

|olIO 
I 

A 
% i 

|olIO 
I 

1 
B 

s i \ 
|olIO 

I 
1 

B 
s i \ 

|olIO 
I 0 

| 

C 

n 
"? > I 0 

| 

C 

n 
"? > I 

• 
3 

u 
_T 

. ————— 

1-00 

A 
IM \ 

1-00 
(7 

B X 
1 U ta 1 

C N til A \ Jv/'/» \ 
D V 1 1 \ % A \ 

o c \ 7 1 \ " 
1 

— — ' 

3 

A 1 

— — ' 

3 
B 

•hi 

1 

1 ^ " 

3 C 

1 

1 ^ " 

3 
D 

1 

1 ^ " 

3 

c 



jxikon Corporat ion 
l p i t e r , F l o r i d a 

Page: 
Form No: 

E f f e c t i v e : 
014 
Sept.1999 



xikon Corporation 
piter, Florida Page: 

Form No: 
Effective: 

014 
Sept.1999 



>xikon C o r p o r a t i o n 
i p i t e r , F l o r i d a 

Page: 
Form No: 

E f f e c t i v e : 
014 
Sept.1999 

FISH SHORT-TERM CHttQltrC- TOXICITY TEST — SURVIVAL AND WATER QUALITY DATA 

TREATMENT: 

Date I Time T e s t 
Day 

Data 
By A l i v e 

10 

-UL 

Rep 

B 

D 

Temp. 

New Old 

O 

lc1 i 

lcID 

PTT 

New Old 

7-S 
______ 

DO 

New 

6. 5 

A.n 

4-1 

Old 

0̂  

sp > cohdT 
3a( I ni 
New 

Id 

"5^3" 

"ATRT 

New 

|Oll© 

JO. -51 % b 
B 

10 2 9-

1° 
io 
|0 _____ ___A. 

l.e<x> 
to 

11 \Y 
B 

~7 le 3L> 

7.-7 
_LS_ 
iQ fc' 

_7_X 
7 ~7 _S_i__ 

/» 

B n___ <0 

II 

iO 

13 

/3 

\ _ 1 > 
1A> 
-ul/ I E 



xikon Corporation 
piter, Florida Page: 

Form No: 
Effective: 

014 
Sept.1999 



i 

ixikon Corporation 
ipiter, Florida 

Page: 
Form No: 

Effect ive: 
014 
Sept.1999 

FISH SHORT-TERM gHRON̂ C-TOXICITY TE5T — SURVIVAL AND WATER QUALITY DATA 

TREATMENT: 

Date Time T e s t 
Day 

Data 
By 

# 
A l i v e 

Rep Temp. pH DO spi cond. 
M 

. rd . Alk. Date Time T e s t 
Day 

Data 
By 

# 
A l i v e 

Rep 

New Old New Old New Old New Old \New New 

> O 

10 
A 

no 7.7 5.U — 

> O 

B 
11.0 

— -7 4 

••— 
3 0 

> O c 12. *) — 7.'6 

—• 
4 r — 

> O 

D — -7. — 

> O 

— -7. to — 

id* 
I 

/o 
A 

id* 
I 

/o 
A 

id* 
I 

10 
B *-r id* 

I 
10 

B *-r id* 
I 10 

C t r I 10 
C t r I 

10 
10 

D 
i 

. A 
\ 

a 
10 

A 
\ 7- \ 

\ 

a 10 
B 

7 -fr \ \ \ 

a C 
77 \ \ \ 

a 
10 D "7 7 

\ 

a 
«0 

€ 
77 \ \ \ 

f« 

A 
V* \ 

/' 
B 

\ -\h \ 
C 1> *T V \ 
D \ 

\ If) \ \ 



xikon Corporation 
p i t e r , F l o r i d a Page: 

Form No: 
E f f e c t i v e : 

014 
Sept.1999 

f i S H SHORT-TERM OHfiOJiJlC-. TOXICITY TEST — SURVIVAL AND WATER QUALITY DATA 

Date Time T e s t 
Day 

Data 
By 

# 
A l i v e 

Rep Temp. 
P H DO tip. C6nd\ IHrd. Aik . Date Time T e s t 

Day 
Data 

By 
# 

A l i v e 
Rep 

New Old New Old New Old New Old \New New 

A 
\ 

\ 
\ 

B N 

y nrr " A C 
• nrr " A 

D V \ 
\ 

nrr " A 
/<? _r \ \ 

• s~ 
JO 

A 

\ 
-

\ 

• s~ 
B 

? r \ • s~ 
/A* 

C 
Tr % v> 

. _. 

\ 

• s~ 
D V i . f \ 

• s~ 

AO e \ Y 

r > f '**1 CU 

L, 
/TV 

IG 
A 

7 V 0 
\ 

\ 

r > f '**1 CU 

L, 
/TV 

(t> 
B N 

*7ir \ 
r > f 

L, 
/TV 

10 
C 

">-v \ 

r > f 

L, 
/TV 

<o D V J u * . ( , \ 

r > f 

L, 
/TV 

ID 7.c/. _ _ 

1 

A 
-v.n M — 

1 / O 
B 

\ M — — 

1 C \V* \ — 
1 

/T5 D vv> — 

1 

\ \ \ \ — -



xikon Corporat ion 
p i t e r , F l o r i d a 

Page: 
Form No: 

E f f e c t i v e : 
014 
Sept.1999 

FISH SHORT-TERM -^HRQMXC—TOXICITY TEST - - SURVIVAL AND WATER QUALITY DATX 
_______f___L 

TREATMENT: F7" 
Date Time T e s t 

Day 
Data 

By 
# 

A l i v e 
Rep Temp. pH DO s p . Cond. . r d . A ik . Date Time T e s t 

Day 
Data 

By 
# 

A l i v e 
New Old New Old New Old New Old \New New 

O 

A 

• 
— 8-1 10 — \ 

O 

B 
/9 0 — '7 '1 — 5. i \ 

O 
/C 

C 
n.o 

•— 
- — \ O 

to D IS- c\ — J u — 4- / 
\ 

O 

/O 4 A \ 

1 
• 5̂  

A 
« . ( 

1 
• 5̂  

A 
« . ( 

1 
• 5̂  ID 

B 

1 
• 5̂  ID 

B 

1 
• 5̂  

10 
C 1 

• 5̂  

10 
C 

e i < 0 0 

1 
• 5̂  

10 
to 

D 
tr K i 

*•* l» 

\o 
A 

\ 

Q ' 

7 '7 \ 

l» 

\D 
B 

\ '7'7 \ 

(0 
C 

n-1 <6-L> \ 
»o D 

-7 C 
\ \ 1° £ -7 C 
\ \ 

is i r 
10 

A 
\ 

is i r »* 
B 

\ l.v \ 

p\o - 3 If 
C %< p\o - 3 

(0 D -2 ..fa %•< p\o - 3 

C N us 



r oxikon Corporation 
upiter, Florida Page: 

Form No: 
Effective: 

014 
Sept.1999 

E1SH SHORT-TERM SHRONXC TOXICITY TEST — SURVIVAL AND WATER QUALITY DATA 

TREATMENT: 

Time T e s t 
Day 

uata 
By 

I 
A l i v e 

Rep Temp. 

New Old 

p -

New Old New Old 

11̂0 o>wa(, lo 

B 
46 

to 

to 

D 
____! 

_______ 

4_L 
__2: 

7 . r S7 
B 

7- " 

7o 
JL_L 

D 
_v 7. tp 

1* 
_2__ j _ S _ 

©v>s**v-

S6n 7<< 
B 

l.U 

3 EE D 
7 . i f 

7. 
-7. u> 

18^ 

7 

/o 
B 

1.1 0,% 

9*1 
______ 

_VL 

D Mi
nn S3 -
ZEE _____ ______ 
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Toxikon -ioration 
Jupiter, Florida Page: 

Form No: 015 
Effect ive: Sept. 1999 

hniHEAU MINNuW SHOU'l1 TUllH -JllkOUlC TOfrHhrTV TEST - - WEIGHT DATA" 

Type/Moaei of Drying 
Drying Duration: 

oven: LinAh,^ /~R...l ~T 
Date; 

oven Temperature: 
€~- 17-OQ - S~- / y - o p Data By: /h_ 

T e s t 
Concentration 
( % E f f l u e n t ) 

Rep Tare 
Tota l 

Wet 
Weight 

T o t a l 
Dry 

Weight 

Numner of 
Fry 

Weighed 

Average 
Dry 

/ Weighty 
Observations 

O l 
A 
D 0 - 1 b -7-7 /o 
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Date f'tO'O o 

Final 
Resulti 

(Dead) 

Time 

Final 
Resulti 

(Dead) 

By m A Final 
Resulti 

(Dead) 

Temperature 2̂ 0 . S *_-
Final 

Resulti 

(Dead) Con 10 % tf 
-

Final 
Resulti 

(Dead) 10 % tf 

Final 
Resulti 

(Dead) 

Treatment A OB DO PH A OB A OB DO PH # % 

Control 
A w n.% S.z. 1° U M 7? 0 Control 
B 

0 

A 7.1 |0 Vl 74 O 
0 B « 0 

A A-1 7-7 10 /\/ \-> NJ 7.sr 0 0 
B 

0 

A A) 1° \£> 7-4 0 6 B 6 

-Lb 
A A) •7.1 <T U 1 -Lb B 

A -

B 

A 

B 

Meter Used: CM.-* 

QxmiK—ts: 
-57 



Toxikon Corporation 

Page: 
Form No: 124 
Effective: Nov. 1999 

„:-Xv:*»: »>x*v::; x-r>,VJ > 

Species: NVv^AtQ U P T ^ W V C Species Lot #: 

Dilution Water .̂ L " ^ V ^ Test Area Used: 

PrimTY PreDaration: /X>7> ^ " ^ T ^ L ° < 7 \ U i Secondary Stock Piepaiation: 

Toxicant Used: ~ T w * ^ / 0 I ^ Stock Pre. Tared By: 

TRT rone rtlnit!- PPM V \ 

Anrt,PlT,TH«H20 Added: (OA*-) \ 

A-» T-» x / = t — ( II /.) N/A 

nafRv , 

Date 

Time 

By 

Temperature 

Control 

Final 
Results 

j_L 

__L -7.7 7.-? 

to i-1 7-7 \0 1_ 
B 

l t £ n l *-1 7 ^ 7 . ^ •7 7^ 
B 

HZ) 
7 7 _____ _2_L 

B 

Comments: 



RIMMED SPEARMAN-KARBER METHOD. VERSION 1.5 

DATE: 5-14-00 
ITOXICANT : SDS 
SPECIES: MENIDIA BERYLLINA 

TEST NUMBER: 0005012 DURATION: 48 H 

„W DATA: C o n c e n t r a t i o n 
(PPM) 

. 00 
2 . 50 

, 5.00 
10 . 00 
20 . 00 
40.00, 

SPEARMAN-KARBER TRIM: 

Number 
Exposed 

10 
10 
10 
10 
10 

. 10 

00% 

SPEARMAN-KARBER ESTIMATES: LC50 
j' 95% LOWER CONFIDENCE 
> 95% UPPER CONFIDENCE 

M o r t a l i t i e s 

0 
0 
0 

: 0 
7 

10 

17 .41 
14 .24 
21.28 

-

i 

ii 



Sodium Dodecyl Sulfate, SDS Control Chart for Menidia beryllina 

SDS ppm Cum. mean Stand. Dev. diffh/tcum KdiffbA Relative Coefficent 
Growth of 20 most of 20 mod Cum. mean Cum. mean Cum. mean Oim, mean mean LC50 1X50 & % Difference of Variation 

Dale LC50 recent LC5ffs recent LCSfff + 2SD -2SD + 3SD -3SD 41X50 cum .mean (RPD) %C.V. 
5/1/96 9.30 
7/1/96 6.70 8 1.84 11.68 4.32 13.52 2.48 1.3 16.3 22.98 
7/2/96 6.70 7.57 1.5 10.57 4.56 12.07 3.06 0.87 11.5 3.39 19.84 
9/1/96 3.10 6.45 2.55 11.55 1.35 14.09 0.00 3.35 51.9 22.12 39.50 
11/1/96 4.40 6.04 2.39 10.82 1.26 13.21 0.00 1.64 27.2 18.06 39.57 
11/2/96 6.60 6.13 2.15 10.43 1.84 12.58 0.00 -0.47 -7.6 21.91 35.07 
12/2/96 3.20 5.71 2.25 10.22 1.21 12.47 0.00 2.51 44.0 21.94 39.40 

mm 7.60 5.95 2.19 10.33 1.57 12.52 0.00 -1.65 -27.7 27.95 36.81 
2/2/97 4.40 5.78 2.11 10 1.55 12.12 0.00 13.8 23.8 26.01 36.51 
2/3/97 7.10 5.91 2.04 9.98 1.84 12.02 0.00 -1.19 -20.1 27.36 34.52 
2/4/97 8.10 6.11 2.04 10.19 2.03 12.23 0.00 -1.99 -32.6 29.59 33.39 
3/1/97 7.10 6.19 1.97 10.13 2.26 12.09 0.29 -0.91 -14.7 28.94 31.83 
6/1/97 5.20 6.12 1.9 9.92 2.31 11.82 0.41 0.92 15.0 27.70 31.05 
6/2/97 8.00 6.25 1.9 10.04 2.46 S1.94 0.56 -1.75 -28.0 28.26 30.40 
9/1/97 6.20 6.25 1.83 9.9 2.59 11.73 0.76 0.05 0.7 27.17 29.28 
10/1/97 5.20 6.18 1.78 9.75 2.61 11.54 0.83 0.98 15.9 26.36 28.80 
12/1/97 12.30 6.54 2.28 111 1.99 13.37 0.00 -5.76 -88.0 34.49 34.86 
12/2/97 9.80 6.72 2.34 11.4 2.04 13.74 0.00 -3.08 -45.8 35.14 34.82 
2/1/98 7.60 6.77 2.28 11.33 2.2 13.62 0.00 -0.83 -12.3 34.15 33.68 
7/1/98 7.60 6.81 2.23 11.27 2.35 13.5 0.12 -0.79 •11.6 33.23 32.75 
7/2/98 6.20 6.66 2.15 10.96 2.35 13.12 0.19 0.45 6.8 32.44 32.28 
8/1/98 6.80 6.66 2.15 10.97 2.35 13.12 0.20 -0.14 -2.1 32.11 32.28 
8/2/98 7.10 6.68 2.16 10.99 2.37 13.15 0.21 -0.42 -6.3 31.88 32.34 
9/1/98 7.10 6.88 1.99 10.85 2.91 12.84 0.92 -0.22 -3.2 28.89 28.92 
10/1/98 12.30 7.28 2.24 11.75 2.8 13.98 0.57 -5.03 -69.1 30.63 30.77 
11/1/98 6.2 7.22 2.19 11.60 2.84 13.80 0.64 1.02 14.1 31.21 30.36 
2/1/99 7.1 7.25 2.19 11.63 2.87 13.81 0.69 0.15 2.1 28.54 30.17 
4/1/99 7.1 7.43 1.98 11.40 3.46 13.38 1.48 0.33 4.4 28.64 26.69 
4/2/99 12.5 7.67 2.27 12.21 3.13 14.48 0.85 -4.83 -63.0 29.42 29.62 
5/1/99 7.1 7.80 2.15 12.09 3.50 14.24 1.35 0.70 8.9 29.96 27.58 
6/1/99 7.1 7.80 2.15 12.09 3.50 14.24 1.35 0.70 8.9 30.15 27.58 
7/1/99 3.2 7.56 2.37 12.30 2.82 14.67 0.45 4.36 57.7 34.07 31.34 
8/1/99 10.5 7.72 2.45 12.63 2.82 15.08 0.37 -2.78 -35.9 34.02 31.74 

9/24/99 11.5 8.02 2.51 13.05 3.00 15.56 0.49 -3.48 -43.3 48.89 31.30 
10/4/99 3.54 7.81 2.70 13.20 2.42 15.90 0.00 4.27 54.7 37.66 34.51 
10/21/99 14.1 8.19 2.99 14.18 2.20 17.17 0.00 -5.91 -72.2 39.54 36.57 
11/3/99 6.2 8.24 2.95 14.14 2.33 17.09 0.00 2.04 24.7 36.46 35.85 
11/12/99 8.1 8.04 2.80 13.64 2.43 16.44 0.00 -0.06 -0.8 35.46 34.86 
1/6/00 8.7 7.98 2.78 13.54 2.43 16.31 0.00 -0.72 -9.0 35.44 34.78 

3/29/00 8.7 8.04 2.78 13.59 2.48 16.37 0.00 -0.66 -8.3 35.42 34.59 



4/26/00 13.2 8.30 3.00 14.29 2.31 17.29 0.00 -4.90 -59.0 37.13 36.09 
5/14/00 17.4 8.84 3.55 15.93 1.74 19.48 0.00 -8.56 -96.9 41.85 40.17 
5/18/00 3.77 8.69 3.69 16.08 1.30 19.77 0.00 4.92 56.6 44.76 .42.51 
6/16/00 6.24 8 65 3.72 16.09 1.21 19.80 0.00 2.41 27.9 45.60 42.98 
7/14/00 9.33 8.76 3.70 16.16 1.35 19.87 0.00 -0.57 -6.6 43.41 42.29 * 1 * • . - » — • — " I ' I I f - . . ^ -

- note that only the 20 most recent test values are being used to calculate the cummulative mean, standard deviation, relative percent difference, am 
coefficent of variation from this point forward. The RPD and CV are not used in the graph but are useful pieces of information 
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Toxikon Date: 03-May-00 

CLIENT: TOXIKON ENVIRONMENTAL SCIENC Client Sample ID: BS 00-4-6 
Lab Order: 0004238 Collection Date: 04/13/2000 9:00:00 AM 
Project: ANIMAL FEEDS Matrix: TTSSUE 
Lab ID: 0004238-03A 

Analyses Result Rpt Limit Qual Units DF , Date Analyzed 

ICP METALS, TOTAL SW6010B Analyst: A 
Antimony NO 2.0 mg/Kg-dry 1 04/21/2000 
Arsenic ND 2.0 mg/Kg-dry 1 0471/2000 
Beryllium ND 0.20 mg/Kg-dry 1 0471/2000 
Cadmium i ND 1.0 mg/Kg-dry 1 04/21/2000 
Chromium ND 1.0 mg/Kg-dry 1 0471/2000 
Copper ND 2.0 mg/Kg-dry 1 0471/2000 
Lead ND 2.0 mg/Kg-dry 1 04/21/2000 
Nickel ND 8.0 mg/Kg-dry 1 0471/2000 
Selenium ND 2.0 mg/Kg-dry 1 0471/2000 
Silver ND 1.0 mg/Kg-dry 1 0471/2000 
Thallium ND 2.0 mg/Kg-dry 1 0471/2000 
Zinc ND 8.0 mg/Kg-dry 1 0471/2000 

MERCURY, TOTAL SW7471A Analyst: AS 
Mercury ND 0.080 mg/Kg-dry 1 0470/2000 

CF.RTIRED COPY 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* • Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 



Toxikon Date: 03-May-QO 

CLIENT: TOXIKON ENVIRONMENTAL SCIENC Client Sample ID: BS 00-4-6 
Lab Order: 0004238 Collection Date: 04/13/2000 9:00:00 AM 
Project: ANIMAL FEEDS Matrix: TISSUE 
Lab ID: 0004238-03A 

Analyses Result Rpt Limit Qual Units DF • Date Analyzed 

ORGANQCHLORINE P E S T / P C B IN T I S S U E SW8081A Analyst 

4 j4'-DDD ND 10 M9/K0 1 04/17/2000 

4,4-DDE ND 10 ug/Kg 1 04/17/2000 

4,4'-DDT ND 10 ug/Kg 1 04/17/2000 

Aldrin i ND 10 ug/Kg 1 04/17/2000 

alpha-BHC ND 10 ug/Kg 1 04/17/2000 

beta-BHC ND 10 ug/Kg 1 04/17/2000 

Chiordane ND 50 ug/Kg 1 04/17/2000 

detta-BHC ND 10 pg/Kg 1 04/17/2000 
Dieldrin ND 10 ug/Kg 1 04/17/2000 

Endosulfan 1 ND 10 ug/Kg 1 04/17/2000 

Endosulfan II ND 10 PS/Kg 1 04/17/2000 

Endosulfan sulfate ND 10 pg/Kg 1 04/17/2000 

Endrin ND 10 pg/Kg 1 04/17/2000 

Endrin aldehyde ND 10 pg/Kg 1 04/17/2000 
Endrin Ketone ND 10 pg/Kg 1 04/17/2000 
gamma-BHC ND 10 pg/Kg 1 04/17/2000 
Heptachlor ND 10 pg/Kg 1 04/17/2000 
Heptachlor epoxide ND 10 pg/Kg 1 04/17/2000 
Methoxychlor ND 10 pg/Kg 1 04/17/2000 
Toxaphene ND 50 pg/Kg 1 04/17/2000 
Aroclor 1016 ND 50 pg/Kg 1 04/17/2000 
Aroclor 1221 ND 50 pg/Kg 1 04/17/2000 
Aroclor 1248 ND 50 pg/Kg 1 04/17/2000 
Aroclor 1232 ND 50 pg/Kg 1 04/17/2000 
Aroclor 1242 ND 50 pg/Kg 1 04/17/2000 
Aroclor 1254 ND 50 pg/Kg 1 04/17/2000 
Aroclor 1260 ND 50 pg/Ke 1 04/17/2000 

PETROLEUM HYDROCARBONS, T/R E418.1 Analyst: 
Petroleum Hydrocarbons, TR 1,800 40 mg/Kg-dry 1 05/02/2000 

CERTIFIED COPY 

<NiTU!..g OA HE 

Qualifier*: ND- Not Detected at the Rerjortmglioiit 

J - Analyte detected below quantitation limiti 

B • Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outiide accepted recovery limits 

E - Value above quantitation range 
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LABORATORY FRESHWATER CHARACTERIZATION' 

Parameter Concentrationb Historical Range' 

Aluminum 
Arsenic 
Boron 
Beryllium 
Bromide 
Cadmium 
Calcium 
Chloride 
Chromium (hexavalent) 
Chromium (total) 
Cobalt 
Copper 
Fluoride 
Iodide 
Iron 
Lead 
Manganese 
Magnesium 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Tin 
Zinc 

Ammonia (total) 
Cyanide (total) 
Nitrates (total as N) 
Nitrites (total as N) 
Phosphates (total) 
Sulfide (total) 
Sulfate (total) 
TDS 
TOC 
TSS 
COD 

Total organophosphorus pesticides 
Total phenoxy herbicides 
Total organochlorine pesticides 
PCBs 

1.16 
O.O 10 
0.144 
0.028 
0.126 
0.028 

24.2 
78.8 
O.O 10 
O.01 
0.029 
0.064 

O.10 
O.050 

1.740 
O.005 
0.038 
4.21 

O.0002 
0.038 
0.035 
1.94 

O.005 
O.005 
38.7 
O.30 
0.074 

0.067 
O.O 10 

. 0.476 
0.062 
0.037 

O.10 
26.3 

208 
<1.0 
<2.0 
49.7 

<1.0 
<1.12 
O.04 
O.100 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

ND-1.16 mg/L 
ND 

ND -0.159 mg/L 
ND-0.028 mg/L 

ND -30 mg/L 
ND - 0.028 mg/L 
8.89 -24.6 mg/L 
60- 108 mg/L 

ND 
ND 

ND-0.029 mg/L 
ND - 0.064 mg/L 
ND-0.826 mg/L 

ND 
ND - 1.74 mg/L 

ND 
ND 

0.789-9.91 mg/L 
ND 

ND - 0.054 mg/L 
ND 

1.14-5.50 mg/L 
ND 
ND 

27.4 - 74.0 mg/L 
ND 

ND - 0.074 mg/L 

ND - 0.676 mg/L 
ND 

ND - 1.38 mg/L 
ND - 0.062 mg/L 
ND-0.12 mg/L 

ND 
15 - 52 mg/L 

150 - 552 mg/L 
ND - 6.0 mg/L 
ND - 16 mg/L 
ND-54.6mg/L 

ND 
ND 
ND 
ND 

" The characterized freshwater is carbon-treated Jupiter, Florida, town water which is aerated following carbon 
treatment. 
b Sample of freshwater collected December 13, 1999. 
c Historical range for laboratory freshwater. 



FILTERED SALTWATER CHARACTERIZATION' 

Parameter Cbncentrationb Historical Range' 

Aluminum 1.11 mg/L N D - 1.11 mg/L 
Arsenic O.O 10 mg/L ND-0.017 
Boron 2.22 mg/L 1.69-2.39 mg/L 
Beryllium O.004 mg/L ND 
Bromide 30.7 mg/L ND-72.1 mg/L 
Cadmium O.005 mg/L ND 
Calcium 247 mg/L 247 - 311 mg/L 
Chloride 11500 mg/L 9,900 - 14,400 mg/L 
Chromium (hexavalent) O.01 mg/L ND 
Chromium (total) O.01 mg/L ND 
Cobalt O.01 mg/L ND - 0.058 mg/L 
Copper 0.047 mg/L ND - 0.058 mg/L 
Fluoride 0.155 mg/L 0.155 -0.320 mg/L 
Iodide 0.239 mg/L ND - 0.55 mg/L 
Iron 1.48 mg/L ND - 1.48 mg/L 
Lead O.005 mg/L ND 
Manganese 0.012 mg/L ND - 0.069 mg/L 
Magnesium 682 mg/L 558 - 830 mg/L 
Mercury 0.0003 mg/L ND 
Molybdenum O.02 mg/L ND-0.211 mg/L 
Nickel O.02 mg/L ND-0.12 mg/L 
Potassium 219 mg/L 183 -370 mg/L 
Selenium O.005 mg/L ND 
Silver O.005 mg/L ND 
Sodium 6000 mg/L 4450 - 8400 mg/L 
Tin 0.891 mg/L ND - 40.2 mg/L 
Zinc O.02 mg/L ND-0.170 mg/L 

Ammonia (total) O.04 mg/L ND - 0.086 mg/L 
Cyanide (total) . 0.02 mg/L ND 
Nitrates/Nitrites (total as N) 0.748 mg/L ND-0.822 
Phosphates (total) O.050 mg/L ND - 0.633 mg/L 
Sulfide (total) O . l mg/L ND 
Sulfate (total) 1850 mg/L 1540- 1850 mg/L 
TDS 19400 mg/L 10,000-22,500 mg/L 
TOC <1.00 mg/L ND - 4.2 mg/L 
TSS 6.0 mg/L ND - 60 mg/L 
COD 88.3 mg/L 50.2 - 985 mg/L 

Total organophosphorus pesticides <1.10 ug/L ND 
Total phenoxy herbicides <1.2 ug/L ND 
Total brganochlorine pesticides O.04 ug/L ND 
PCBs O . l ug/L ND 

" The characterized saltwater is from a shallow saltwater well which is aerated, sand-Filtered, carbon-treated, diluted 
to a salinity of approximately 20%o with treated (activated carbon) freshwater and re-aerated. 
b Sample of filtered saltwater collected December 13, 1999. 
c Historical range for laboratory saltwater. 
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Introduction 

REAC, in response to WA# 0-133, provided analytical support for environmental samples collected from the Quanta 
Resources site located in Edgewater, New Jersey as described in the following table. The support also included QA/QC, 
data review, and preparation of an analytical report containing a summary of the analytical methods, the results, and the 
QA/QC results. 

The samples were treated with procedures consistent with those described in SOP #1008. 

Chain 
of 

Custody 

Number 
of 

Samples 
Analyzed 

Sampling 
Date 

Date 
Received 

Matrix Analysis Laboratory 

02064 9 05/02/00 05/03/00 Soil Oil Characteristics ** 

9 VOC REAC 

02068 9 05/02/00 05/04/00 Soil BNA, Pesticides, 
PCB, Metals 

GPL 
Laboratories 

05012 1 05/10/00 05/15/00 Soil BNA, Pesticides, 
PCB, Metals 

GPL 
Laboratories 

1 Water BNA, Pesticides, 
PCB, Metals 

**The results of the analysis for oil characteristics are presented under separate cover. 
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CASE NARRATIVE 

The data in this analytical report have been validated to two significant figures. Any other interpretation of the data is the 
responsibility of the user. 

Data Package J172 - VOC Analysis 

Acetone (90 fig/kg) was detected in the methanol blank of 05/04/00. The results for this compound in the associated 
samples A08504 and A08502 should be considered non-detected. 

Acetone (2.1 fig/kg) was detected in the soil blank of 05/04/00. The results for this compound in the associated samples 
A08503, A08506, A08507, A08508, and A08509 should be considered non-detected. 

In the initial calibration of 04/25/00, the values for percent relative standard deviation (%RSD) for vinyl chloride (63%) 
and 1,2,4-trichlorobenzene (30.5%) exceeded the acceptable QC limit. The results for vinyl chloride in the methanol 
blank of 05/04/00, the soil blank of 05/04/00, and the associated samples A08510, A08504, A08505, A08502, A08503, 
A08506, A08507, A08508, and A08509 should be considered estimated. 

The methanol blank of 05/04/00 was injected six (6) minutes outside the twelve hour BFB time requirement for analysis. 
All results for this blank as well as the associated samples A08510, A08504, A08505, and A08502 should be considered 
estimated. 

The soil blank of 05/04/00 was injected forty-two (42) minutes outside the twelve hour BFB time requirement for analysis. 
All results for this blank as well as the associated samples A08503, A08506, A08507, A08508, and A08509 should be 
considered estimated. 

An initial calibration standard at the concentration 5 ppb was not used for the compound naphthalene (as allowed by the 
method). The MDL value for this compound has been raised accordingly. 

Data Package J200 - BNA Analysis 

Diethylphthalate (280 ug/kg), di-n-butylphthalate (3600 fig/kg), and bis(2-ethylhexyl)phthalate (260 Mg/kg) were detected 
in the soil method blank of 05/16/00. The results for these three compounds should be considered non-detected for the 
associated samples A19070, A19071, A19072, A19073, A19074, A19075, A19076, A19077, and A19078. The results 
for di-n-butylphthalate and bis(2-ethylhexyl)phthalate should be considered non-detected for the associated sample Control 
Sediment. The remaining results for these compounds are not affected. 

In the initial calibration of 05/16/00, the values for percent relative standard deviation (%RSD) for bis(2-chloroethyI)ether 
(18%), 2-chlorophenol (20%), 1,3-dicblorobenzene (22%), 1,2-dichlorobenzene (30%), 2-methylphenol (21%), 
hexachloroethane (19%), n-nitroso-di-n-propylamine (16%), bis(2-chloroethoxy)methane (18%), 1,2,4-trichlorobenzene 
(27%), naphthalene (29%), 4-chloroaniline (27%), 2-methylnaphthalene (28%), 2,4,5-trichlorophenol (19%), 2-
chloronaphthalene (26%), acenaphthylene (30%), dimethylphthalate (23%), 2,4-dinitrophenol (28%), dibenzofuran 
(17%), fluorene (23%), 4-chlorophenyl-phenylether (16%), 4-nitroaniline (33%), 4,6-dinitro-2-methylphenol (17%), 
phenanthrene (21%), anthracene (20%), carbazole (16%), di-n-butylphthalate (19%)< 3,3'-dichlorobenzidine (22%), and 
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the surrogates 2-fluorophenol (22%) and 2-fluorobiphenyl (30%) exceeded the acceptable QC limit. The results for 
naphthalene, 2-merhylnaphthalene, acenaphthylene, dibenzofuran, fluorene, phenanthrene, anthracene, and carbazole 
should be considered estimated for the associated samples A19070, A19071, A19074, and A19075. The results for 
naphthalene, acenaphthylene, dibenzofuran, fluorene, phenanthrene, and anthracene should be considered estimated for the 
associated sample A19072. The results for naphthalene, acenaphthylene, dibenzofuran, fluorene, phenanthrene, 
anthracene, and carbazole should be considered estimated for the associated sample A19073. The results for 
acenaphthylene, phenanthrene, and anthracene should be considered estimated for the associated sample A19076. The 
results for naphthalene, phenanthrene, and anthracene should be considered estimated for the associated sample A19077. 
The results for phenanthrene and anthracene should be considered estimated for the associated sample A19078. 

In the continuing calibration of 05/22/00 (10:42 am), the values for percent difference (%D) for bis(2-chloroethyl)ether 
(22%), 4-chloroaniline (38%), hexaehJorocyclopentadiene (40%), 2,4-dichlorophenol (42%), 4.6-dinitro-2-methylphenol 
(31 %), and di-n-octylphthalate (26%) exceeded the acceptable QC limit. None of these compounds was detected in the 
associated samples; the data are not affected. 

In the continuing calibration of 05/22/00 (10:14 pm), the values for percent difference (%D) for 2,2'-oxybis(l-
chloropropane) (52%), 2-methylphenol (25%), n-nitroso-di-n-propylamine (22%), nitrobenzene (21%), 4-chloroaniline 
(37%), indeno(l,2,3-c,d)pyrene (29%), dibenz(a,h)anthracene (26%), and benzo(g,h,i)perylene (47%) exceeded the 
acceptable QC limit. The results for 2,2'-oxybis(l-chloropropane) in the associated samples A19072, AI9073, A19075, 
A19076, A19077, A19078, A19070, A19071, and Control Sediment should be considered estimated.' The results for 
indeno(l,2.3-c,d)pyrene in the associated samples A19072, A19073, A19075, A19076, A19070, and A19071 should be 
considered estimated. The results for dibenz(a,h)anthracene in the associated samples A19072, A19070, and A19071 
should be considered estimaied. The results for benzo(g,h,i)perylene in the associated samples A19072, A19073 A19075 
A19076, A19070, and A19071 should be considered estimaied. 

In the continuing calibration of 05/23/00 (12:44 pm), the values for percent difference (%D) for 2,2'-oxybis(l-
chloropropane) (38%), hexachlorocyclopentadiene (26%), 4-mtroaniline (37%), fluoranthene (22%), pyrene (30%), 
butylbenzylphthalate (25%), di-n-octylphthalate (21%), benzo(g,h,i)perylene (22%), and the surrogate terphenyl-dl'4 
(27%) exceeded the acceptable QC limit. The results for fluoranthene, pyrene, and benzo(g,h,i)perylene in the associated 
sample A19074 should be considered estimated. The result for fluoranthene in the associated sample A19070 should be 
considered estimated. The results for fluoranthene and pyrene in the associated sample A19071 should be considered 
estimated. 

The area for the internal standard dl2-perylene was outside the acceptable QC limits for the five-fold (5x) dilution ofthe 
sample A19070. No compounds were quantified by this internal standard; fhe data are not affected. 

Data Package J202 - Pesticides Analysis 

A dual column method was used during the analysis for pesticides, and the higher of the two results has been reported in 
each case except for the result for endosulfan sulfate in the sample A19076. It is suspected that matrix interference 
contributes to this result. 

In the initial calibration of 05/21/00 on the primary column, the values for percent relative standard deviation (%RSD) for 
alpha-BHC (25%), gamma-BHC (21 %), and delta-BHC (29%) exceeded the acceptable QC limit. None of these 
compounds was detected in the associated samples; the data are not affected. 

In the continuing calibration of 05/22/00 (1:19 am) on the primary column, the values for percent difference (%D) for 
delta-BHC (34%) and 4,4'-DDT (23%) exceeded the acceptable QC limit. In this same continuing calibration on the 
secondary column, the values for percent difference (%D) for delta-BHC (26%) and 4,4'-DDT (16%) exceeded the 
acceptable QC limit. The results for 4,4'-DDT in the associated samples A19070, A19071, A19072, and A19075 should 
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be considered estimated. 

In the continuing calibration of 05/22/00 (5:02 am) on the primary column, the values for percent difference (%D) for 
delta-BHC (37%), 4,4'-DDD (24%), endosulfan sulfate (17%), and endrin ketone (17%) exceeded the acceptable QC 
limit. In this same continuing calibration on the secondary column, the values for percent difference (%D) for delta-BHC 
(29%) and 4,4'-DDD (18%) exceeded the acceptable QC limit. In cases where the compounds were detected in the 
associated samples, the results were reported from the column on which the value for percent difference was acceptable; 
the data are not affected. 

In the continuing calibration of 05/23/00 (1:38 am) on the primary column, the values for percent difference (%D) for 
delta-BHC (17%), 4,4'-DDT (17%), and the surrogate decachlorobiphenyl (46%) exceeded the acceptable QC limit. In 
this same continuing calibration on the secondary column, the value for percent difference (%D) for delta-BHC (16%) and 
the surrogate decachlorobiphenyl (51 %) exceeded the acceptable QC limit. None of these compounds was detected in the 
associated samples; the data are not affected. 

The percent recovery of one surrogate was outside the acceptable QC limits for the sample A19072; the data are not 
affected. 

The recoveries of the matrix spike (143%) for beta-BHC, the matrix spike (120%) for delta-BHC. and the matrix spike 
(38%) and matrix spike duplicate (18%) for gamma-chlordane the sample A19072 were outside the acceptable QC limits. 
The data are not affected. 

Data Package J203 - PCB Analysis 

In the continuing calibration of 05/22/00 on the primary column, the value for percent difference (%D) for the surrogate 
decachlorobiphenyl (18%) exceeded the acceptable QC limit. In the same continuing calibration on the secondary column, 
the value for percent difference (%D) for the surrogate decachlorobiphenyl (23%) exceeded the acceptable QC limit. The 
data are not affected. 

The percent recovery of one surrogate was outside the acceptable QC limits for the samples A19070 and A19071 and the 
QC samples A1907IMS and A19071MSD; the data are not affected. 

Data Package J201 - Metals Analysis 

Aluminum (8.18 mg/kg). barium (0.135 mg/kg), beryllium (0.037 mg/kg), calcium (21.2 mg/kg), chromium (0.088 
mg/kg), iron (3.48 mg/kg), magnesium (2.80 mg/kg), manganese (0.165 mg/kg), potassium (5.53 mg/kg), and sodium 
(27.2 mg/kg) were detected in the soil method blank of 05/16/00. All results for these metals in the associated samples 
were greater than five times the respective concentrations found in the method blank; the data are not affected. In 
addition, the absolute value of nickel (0.333 mg/kg) detected in the method blank was greater than two times the MDL 
value. According to the professional judgement of the data validator, the data are not affected. 

Beryllium (0.1 ug/L), iron (26.0 pg/L), and potassium (19.3 /ig/L) were detected in the initial calibration blank of 
05/16/00(12:28). 

Beryllium (0.2 ug/L), iron (23.4 fig/L), magnesium (13.1 pg/L), and potassium (20.1 ug/L) were detected in the 
continuing calibration blank of 05/16/00 (13:16). 

Beryllium (0.2 fig/L) and iron (21.6 ug/L) were detected in the continuing calibration blank of 05/16/00 (14:30). In 
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addition, the absolute value of potassium (24.1 Mg/L) detected in the continuing calibration blank was greater than two 
times the MDL value. According to fhe professional judgement of the data validator, the data are not affected. 

Aluminum (55.7 ug/L), beryllium (0.3 /ig/L), iron (27.5 Mg/L). and potassium (21.4 Mg/L) were detected in the 
continuing calibration blank of 05/16/00 (15:51). In addition, the absolute value of magnesium (19.4 Mg/L) detected in 
the continuing calibration blank was greater than two times the MDL value. According to the professional judgement of 
the data validator, the data are not affected. 

Beryllium (0.4 ug/L), iron (18.0 Mg/L), and potassium (23.0 ug/L) were detected in the continuing calibration blank of 
05/16/00 (17:05). 

, Beryllium (0.4 ug/L), iron (24.0 Mg/L), and potassium (22.5 Mg/L) were detected in the continuing calibration blank of 
05/16/00 (18:23). All results for these metals in the associated samples A19070 and A19171 were greater than five times 
the respective concentrations found in the continuing calibration blank; the data are not affected. In addition, the absolute 
value of magnesium (14.2 ug/L) detected in the continuing calibration blank was greater than two times the MDL value. 
According to the professional judgement of the data validator, the data are not affected. 

Beryllium (0.4 Mg/L), iron (27.5 Mg/L), manganese (0.2 Mg/L), and potassium (23.2 ug/L) were detected in the continuing 
calibration blank of 05/16/00 (19:39). All results for these metals in the associated samples A19072, A19073, A19074, 
A19075, A19076, A19077, and A19078 were greater than five times the respective concentrations found in the continuing 
calibration blank; the data are not affected. 

Calcium (24.5 mg/kg), copper (0.104 mg/kg), magnesium (3.39 mg/kg), manganese (0.115 mg/kg), potassium (5.42 
mg/kg), sodium (93.5 mg/kg), and zinc (2.98 mg/kg) were detected in the soil method blank of 05/18/00. All results for 
these metals in the associated sample (CONTROL SEDIMENT) were greater than five times the respective concentrations 
found in the method blank; the data are not affected. In addition, the absolute value of nickel (0.300 mg/kg) detected in 
the method blank was greater than two times the MDL value. According to the professional judgement of the data 
validator, the data are not affected. 

Magnesium (7.0 Mg/L) and potassium (21.1 Mg/L) were detected in the initial calibration blank of 05/18/00 (16:40). 

Potassium (18.9 Mg/L) was detected in the continuing calibration blank of 05/18/00 (17:28). In addition, the absolute 
values of magnesium (13.4 Mg/L) and manganese (0.5 Mg/L) detected in the continuing calibration blank were greater than 
two times the MDL value. According to the professional judgement of the data validator, the data are not affected. 

Iron (21.1 Mg/L) and potassium (14.6 ug/L) were detected in the continuing calibration blank of 05/18/00 (18:48). 

Aluminum (55.5 Mg/L), iron (19.0 Mg/L), and potassium (22.3 Mg/L) were detected in the continuing calibration blank of 
05/18/00 (20:12). In addition, the absolute value of magnesium (37.2 ug/L) detected in the continuing calibration blank 
was greater than two times the MDL value. According to the professional judgement of the data validator, the data are not 
affected. 

Potassium (19.9 Mg/L) was detected in the continuing calibration blank of 05/18/00 (21:26). In addition, the absolute 
value of manganese (0.6 Mg/L) detected in the continuing calibration blank was greater than two times the MDL value. 
According to the professional judgement of the data validator, the data are not affected. 

Iron (20.9 ug/L) and potassium (21.8 Mg/L) were detected in the continuing calibration blank of 05/18/00 (22:47). In 
addition, the absolute values of magnesium (41.1 Mg/L) and manganese (0.6 Mg/L) detected in the continuing calibration 
blank were greater than two times the MDL value. According to the professional judgement of the data validator, the data 
are not affected. 

Potassium (20.3 Mg/L) was detected in the continuing calibration blank of 05/19/00 (00:01). The result for potassium in 
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the associated sample (CONTROL SEDIMENT) was greater than five times the concentration found in the continuing 
calibration blank; the data are not affected. In addition, the absolute value of manganese (0.5 Mg/L) detected in the 
continuing calibration blank was greater than two times the MDL value. According to the professional judgement of the 
daia validator, the data are not affected. 

Calcium (123 ug/L), potassium (42.6 i±g/L), sodium (201 Mg/L). and zinc (22.0 Mg/L) were detected in the water method 
blank of 05/18/00. The results for calcium, potassium, and sodium in the associated sample (CONTROL H,0) were 
greater than five times the respective concentrations found in the method blank; the data for these metals are not affected. 
The result for zinc in the associated sample (CONTROL H :0) was less than five times the concentration found in the 
initial calibration blank and should be considered non-detected. 

Aluminum (26.7 Mg/L) was detected in the initial calibration blank of 05/18/00 (16:40). In addition, the absolute value of 
potassium (21.1 Mg/L) detected in the continuing calibration blank was greater than two times the MDL value. According 
to the professional judgement of the data validator, the data are not affected. 

Aluminum (33.1 Mg/L) was detected in the continuing calibration blank of 05/18/00 (17:28). In addition, the absolute 
value of potassium (18.9 Mg/L) detected in the continuing calibration blank was greater than two times the MDL value. 
According to the professional judgement of the data validator, the data are not affected. 

Aluminum (24.6 ug/L), iron (21.1 Mg/L), and potassium (14.6 Mg/L) were detected in the continuing calibration blank of 
05/18/00 (18:48). In addition, the absolute value of sodium (496 Mg/L) detected in the continuing calibration blank was 
greater than two times the MDL value. According to the professional judgement of the data validator, the data are not 
affected. 

Iron (19.0 Mg/L) and magnesium (37.2 Mg/L) were detected in the continuing calibration blank of 05/18/00 (20:12). In 
addition, the absolute values of aluminum (55.5 Mg/L) and potassium (22.3 Mg/L) detected in the continuing calibration 
blank were greater than two times the MDL value. According to the professional judgement of the data validator, the data 
are not affected. 

The absolute value of potassium (19.9 Mg/L) detected in the continuing calibration blank of 05/18/00 (21:26) was greater 
than two times the MDL value. According to the professional judgement of the data validator, the data are not affected. 

Aluminum (29.6 Mg/L), iron (20.9 ug/L), and magnesium (41.1 Mg/L) were detected in the continuing calibration blank of 
05/18/00 (22:47). In addition, the absolute value of potassium (21.8 ug/L) detected in the continuing calibration blank 
was greater than two times the MDL value. According to the professional judgement of the data validator, the data are not 
affected. 

The absolute value of potassium (20.3 Mg/L) detected in the continuing calibration blank of 05/19/00 (00:01) was greater 
than two times the MDL value. The result for potassium in the associated sample (CONTROL H20) was greater than five 
times the concentration found in the continuing calibration blank. According to the professional judgement of the data 
validator, the data are not affected. 

The recoveries of the matrix spike for antimony (31%), selenium (57%), and lead (141%) in the sample A19078 were 
outside the acceptable QC limits. The results for antimony, selenium, and lead in the associated samples A19070, 
A19071, A19072, A19073, A19074, A19075, A19076, A19077, and A19078 should be considered estimated. 
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Summary of Abbreviations 

AA 
B 
BFB 
C 
cont. 
D 

Dioxin 
CLP 
COC 
CONC 
CRDL 
CRQL 
DFTPP 
DL 
E 
EMPC 
ICAP 
ISTD 
J 
LCS 
LCSD 
MDL 
MI 
MS (BS) 
MSD (BSD 
MW 
NA 
NC 
NR 
NS 
% D 
% REC 
PPB 
PPBV 
PPMV 
PQL 
QA/QC 
QL 
RPD 
RSD 
SIM 
TCLP 
U 
W 
m3 

L 
mL 
uL 

Atomic Absorption 
The analyte was found in the blank 
Bromofluorobenzene 
Centigrade 
Continued 
(Surrogate Table) this value is from a diluted sample and was not calculated 
(Result Table) this result was obtained from a diluted sample 
Polychlorinaied Dibenzo-p-dioxins and Polychlorinated Dibenzofurans and/or PCDD and PCDF 
Contract Laboratory Protocol 
Chain of Custody 
Concentration 
Contract Required Detection Limit 
Contract Required Quantitation Limit 
Decafluorotriphenylphosphine 
Detection Limit 
The value is greater than the highest linear standard and is estimated 
Estimated maximum possible concentration 
Inductively Coupled Argon Plasma 
Internal Standard 
The value is below the method detection limit and is estimated 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 
Method Detection Limit 
Matrix Interference 
Matrix Spike (Blank Spike) 
Matrix Spike Duplicate (Blank Spike Duplicate) 
Molecular Weight 
either Not Applicable or Not Available 
Not Calculated 
Not Requested 
Not Spiked 
Percent Difference 
Percent Recovery 
Parts per billion 
Parts per billion by volume 
Pans per million by volume 
Practical Quantitation Limit 
Quality Assurance/Quality Control 
Quantitation Limit 
Relative Percent Difference 
Relative Standard Deviation 
Selected Ion Monitoring 
Toxic Characteristics Leaching Procedure 
Denotes not detected 
Weathered analyte; the results should be regarded as estimated 
cubic meter kg kilopram ,,a 

l i t e r

 6 Kilogram w g microgram 
milliliter mg S g r a m 5 
microliter milligram ng nanogram 
denotes a value that exceeds the acceptable QC limit 
Abbreviations that are specific to a particular table are explained in footnotes on that table 

Revision 2/15/00 
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Analytical Procedure for VOC in Soil 

Analytical Procedure 

A modified 524.2 method for the analysis of Volatile Organic Compounds in soil was used. Samples (5 g.) were purged, 
trapped, and desorbed to a GC/MS system. Prior to purging, the samples were spiked with a three component surrogate 
mixture'consisting of toluene-dg, 4-bromofluorobenzene and l,2-dichloroethane-d4, and a three component internal 
standard mixture consisting of bromochloromethane, 1,4-difluorobenzene, and chlorobenzene-dj. 

The purge and trap unit consisted of: A Tekmar concentrator (3000 Series) equipped with an Archon autosampler 
(Dynatech Corp.) and a trap consisting of a VOCARB 3000 (Supelco), which itself contained of three adsorbent beds: 
Carbopaek B (graphitized carbon 60/80 mesh), Carboxen-1000 (60/80 mesh), and Carboxen-1001 (60/80 mesh). 

The purge and trap instrument conditions were: 

Purge 
Dry Purge 
Desorb Preheat 
Desorb 
Purge Flow Rate 
Bake 

10 min at 50 °C 
2 min at 50 °C 
230 °C 
4 min at 230 °C 
40 ml ./min 
10 min at 250 °C 

A Hewlett Packard 5973 GC/MSD equipped with an HP CHEM Station data system was used to analyze the data. 

The instrument conditions were: 

Column: 

Temperature: 

Flow Rate 

GC/MS Interface 

Mass Spectrometer: 

Computer: 

30 meter x 0.25mm ID, RTx-Volatiles 
(Restek Corp.) column with 3.0/xm thickness. 

4 min at 40 °C 
9 °C/min to 165 °C, hold for 2 min. 
12 °C/min to 220 °C, hold for 7 min. 

Helium at 1.0 mL/min. 

Glass jet separator with 30 mL/min helium make-up gas at 250 "C. 

Electron Impact Ionization at a nominal electron energy of 70 electron 
volts, scaiming from 35r300 amu at one scan/sec. 

Preprogrammed to plot Extracted Ion Current Profile (EICP):Capable 
of integrating ions and plotting abundances vs time or scan number. 
A library search (NBS-Wiley) for tentatively identified compounds 
was performed on samples. 

The GC/MS system was calibrated using 6 VOC standards at 5, 20, 50, 100, 150, and 200 fig/L. Exceptions were acetone 
and naphthalene which were calibrated using 5 VOC standards at 5, 20, 50, 100, 150, and 200 ug/L. Before analysis each 
day, the system was tuned with 50 ng BFB and passed a continuing calibration check when analyzing a 50 ug/L standard 
mixture in which the responses were evaluated by comparison to the average response of the calibration curve. 

The results are listed in Table 1.1 and the Tentatively Identified Compounds are listed in Table 1.2. 
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The concentrations of the anaJyies for samples analyzed by the low level method of 5.0 g soil in 5.0 mL of water were 
calculated using the following equation: 

C„ = 
A, x I„ 

A c x RF (or RF.J x D 

where 
Cu = concentration of the target analyte (/ig/kg) on a dry weight basis 
A, = Area of the target analyte 
l a = concentration of specific internal standard in the volume purged (/ig/L) 
A1S = Area of the specific internal standard 
RF = Response Factor 
RF l v t = average Response Factor 
D = decimal percent solids 

The concentrations of the analytes for samples analyzed by the medium level method of 5.0 g soil with 5.0 mL of methanol 
and diluting an aliquot with 5.0 mL prior to analysis, were calculated using the following equation: 

Cu = 

where 

A, x I 0 x 5.0 (Nominal Method Mass) 

A^ x RF (or RF, J x W, x D 

C„ = concentration of the target analyte (/ig/kg) on a dry weight basis 
A, = Area of the target analyte 
I i s = concentration of specific internal standard in the volume purged (/ig/L) 
A^ = Area of the specific internal standard 
RF = Response Factor 
RF l v t = average Response Factor 
Ws = mass of sample (g) purged 
D = decimal percent solids 

The average Response Factor is used when a sample is associated with an initial calibration curve. The Response Factor is 
used when a sample is associated with a continuing calibration curve. 

Response Factor calculation: 

The response factor (RF) for each specific analyte is quantitated based on the area response from the continuing calibration 
check as follows: -

RF = 
A r x I „ 

A„ x L 

where RF = Response factor for a specific analyte 
A ? = Area of the analyte in the standard 
l , s = Concentration of the specific internal standard 
A B = Area of the specific internal standard 
I c = Concentration of the analyte in the standard 

= RF. + ...+RF. 
n 

where 

n = number of Samples 

Revision of 05/04/99 
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Analytical Procedure for BNA in Water 

The subcontracted laboratory determined the concentrations of BNA in water samples by following the SW-846 series | 
extraction, method 3520C and analysis method 8270C. The results of the analyses are listed in Table 1.3. 

Analytical Procedure for BNA in Soil 

The subcontracted laboratory determined the concentrations of BNA in soil samples by following the SW-846 series 
extraction method 3540C and analysis method 8270C. The results of the analyses are listed in Table 1.4. 

Analytical Procedure for Pesticides in Water 

The subcontracted laboratory determined the concentrations of pesticides in water samples by following the SW-846 series 
extraction method 3540C and modified analysis method 8081. The results of the analyses are listed in Table 1.5. 

Analytical Procedure for Pesticides in Soil 

The subcontracted laboratory determined the concentrations of pesticides in soil samples by following the SW-846 series 
extraction method 3540C and modified analysis method 8081. The results of the analyses are listed in Table 1.6. 

Analytical Procedure for PCB in Water 

The subcontracted laboratory determined the concentrations of PCB in water, samples by following the SW-846 series 
extraction method 3540C and analysis method 8082. The results of the analyses are listed in Table 1.7. 

Analytical Procedure for PCB in Soil 

The subcontracted laboratory determined the concentrations of PCB in soil samples by following the SW-846 series 
extraction method 3540C and analysis method 8082. The results of the analyses are listed in Table 1.8. 
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Analytical Procedure for Metals in Water 

The subcontracted laboratory determined the concentrations of metals in water samples by following the SW-846-6010B 
and series 7000 methods. The results of the analyses are listed in Table 1.9. 

Analytical Procedure for Metals in Soil 

The subcontracted laboratory determined the concentrations of metals in soil samples by following the SW-846-6010B and 
series 7000 methods. The results of the analyses are listed in Table 1.10. 
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Table 1.1 Reailti of the Analytu for VOC in Soil • 

WAH 0-133 Quanta Rcsourca H 
Baied on dry weigh! 

Sample # Methanol blank A08S10 A08S04 A08505 • A08S02 

Location LOC 1 LOC 3 LOC 4 LOC 1 DUP 

Collected 05/02/00 05/02/00 05/02/00 05/02/00 

Analyzed 05/04/00 05/03/00 05/03/00 05/03/00 05/03/00 

Injected 12:01 am 3:56 pm 6:30 pm 7:07 pm 10:11 pm 

File AV1795.D AV1782D AV1786D AV1787.D AV179ZD 

Dil . Fact. 1 250 10 10 250 

Unit ug/kg Ug/kg ug/kg ug/kg ug/kg 

% Solid 100 38.4 38.8 37.8 38.1 

Compound Cone. MDL Cone. MDL Cane. MDL Conr. MDL Cone. MDL 

Dichl orodifluoromethane U 50 U 660 U 26 V 26 U 660 

ChlorDmethane U 50 U 660 u 26 V 26 U 660 

Vinyl Chloride u 50 U 660 u 26 U 26 u 660 

Bromomethane u 100 U 1300 u 51 u 53 u 1300 

Chloroethane u 50 U 660 u 26 u 26 u 660 

Triehlorofluoromethane u 50 U 660 u 26 u 26 u 660 

Acetone . 90 J 400 u 5300 180 JB 210 u 210 2400 JB 5300 

1.1 -Dichl oroethene u 50 u 660 U 26 u 26 u 660 

Methylene Chloride u 50 u 660 U 26 u 26 u 660 

Carbcm.Disulfide u 50 u 660 u 26 u 26 u 660 

Methyl-t-buryl Ether u 50 u 660 u 26 u 26 u 660 

trans-1.2-Dichloroethene u 50 u 660 u 26 u 26 u 660 

1.1 -Dichloroethane u 50 u 660 u 26 u 26 u 660 

2-Butanone u 200 u 2600 97 J 100 110 110 u 2600 

2.2-Dichloropropane u 50 u 660 U 26 u 26 u 660 

cis-1.2-Dichloroethene u 50 u 660 U 26 u 26 u 660 

Chloroform u 50 u 660 U 26 u 26 u 660 

1.1-Dichl oroprop ene u 50 u 660 U 26 u 26 u 660 

1,2-Dichl oroethane u 50 u 660 U 26 u 26 u 660 

1.1.1 -Trichloroethanc u 50 u 660 U 26 TJ 26 u 660 

Carbon Tetrachloride u 50 u 660 U 26 u 26 u 660 

Benzene u 50 u 660 U 26 u 26 u 660 

Trichloroethene u 50 u 660 U 26 u 26 u 660 

1,2-Dichloropropane u 50 u 660 u 26 u 26 u 660 

Dibromomethanc u 50 u 660 u 26 u 26 u 660 

Bromodichloromethanc u 50 u 660 u 26 u 26 u 660 

cis-1.3-Dichioropropene u 50 u 660 u 26 u 26 u 660 

trans-1.3-Dichl oroprop enc u 50 u 660 u •••• 26 u 26 u 660 

1.1.2-Trichloroethane u 50 u 660 u 26 u 26 u 660 

1.3-Dichloropropane u 50 u 660 u 26 u 26 u 660 

Dibromochl oromethane u 50 u 660 u 26 u 26 u 660 

1.2-Dibromoethane u 50 u 660 u 26 u 26 u 660 

Bromoform TJ 50 u 660 u 26 u 26 V 660 
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Table 1 .1 (coot.) Result* ofthe Analysis for VOC in Soil 
WA# 0-133 Quanta Resources 

Based on dry weight 

Sample ̂  Methanol blank A08S10 A08504 A08505 - - - A08502 
Location LOC I LOC 3 LOC 4 LOC I DUP 
Collected 05/02/00 05/02/00 05/02/00 05/02/00 
Analyzed 05/04/00 05/03/00 05/03/00 05/03/00 05/03/00 
Injected 12:01 am 3:56 pm 6:30 pm 7:07 pm 10:11 pm 
File AV1795.D AV1782D AVI786.D AV1787.D A V I 792-D 
Di l . Fact 1 250 10 10 250 
Unit ug/kg ug/kg ug/kg ug/kg ug/kg 
% Solid 100 38.4 38.8 37.8 38.1 

Compound Cone. MDL Cone. MDL Cone. MDL Cone. MDL Cone. MDL 

4-Methyl-2-Pentanone V 100 U 1300 U 51 V 53 U 1300 
Toluene V 50 U 660 U 26 u 26 U 660 
2-Hexanone u 100 u 1300 U 51 u 53 u 1300 
Tetrachloroethene u 50 U 660 U 26 u 26 u 660 
Chlorobenzene u 50 U 660 U 26 u 26 u 660 
1,1.1.2-Tctrachl oroethane u 50 U 660 U 26 u 26 u 660 
Ethylbcnzcne u 50 U 660 U 26 u 26 u 660 
p&m-Xylene u 50 u 660 U 26 u 26 u 660 
c-Xylene u 50 U 660 U 26 u 26 u 660 
Styrene u 50 U 660 u 26 u 26 u 660 
hopropylbenzene u 50 u 660 u 26 u 26 u 660 
1.1,2^-Tetrachloroethane u 50 u 660 u 26 u 26 u 660 
1.2.3-Trichloropropanc u 50 u 660 u 26 u 26 u 660 
Bromobenzenc u 50 u 660 u 26 u 26 u 660 
n-Propylbenzene u 50 u 660 u 26 u 26 u 660 
2-Chlorotoluene u 50 u 660 u 26 u 26 u 6f 
4-Chlorotoluene u 50 u 660 u 26 u 26 u 66 
1.3,5 -Trimethylbenzene u 50 u 660 u 26 u 26 u 660 
tert-Butylbenzene u 50 u 660 u 26 u 26 u 660 
1.2.4-Trimethylbenzene u 50 u 660 u 26 u 26 u 660 
scc-Burylbenzene u 50 u 660 u 26 u 26 u 660 
1.3-Dichlorobenzene u 50 u 660 u 26 u 26 u 660 
p-Isopropyltolucne u 50 u 660 u 26 u 26 u 660 
1.4-Dichlorobenzene u 50 u 660 u 26 u 26 u 660 
1.2-Dichloro benzene u 50 u 660 u 26 u 26 u 660 
n-Butylbenzenc u 50 u 660 u 26 u 26 u 660 
1.2-Dibromo-3-chloropropane u 50 u 660 u 26 u 26 u 660 
1.2.4-Trichlorobenzene u 50 u 660 u 26 u 26 u 660 
Hexachlorobutadiene u 50 u 660 u 26 u 26 u 660 
Naphthalene u 200 30000 2600 1800 100 2700 110 31000 2600 
1.2.3-Trichlorobcnzene u 50 u 660 u 26 u 26 u 660 
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Table 1.1 (cont) Results of the Analysis for VOC m Soil 
WAJ 0-133 Quanta Resources 

Based on dry weight 

Sample # Soil blank A08503 A08S06 A08507 A08S08 

Location LOC 2 LOC 2 SUB LOC 4 SUB LOC 5 

Collected 05/02/00 05/02/00 05/02/00 05/02/00 

Analyzed 05/04/00 05/03/00 05/03/00 05/03/00 05/03/00 

Injected I2:37am 5:53 pm 7:43 pm 8:20 pm 8:57 pm 

File AV1796.D AVI785.D AV1788J3 AV1789.D AV1790.D 

Dil . Fact. 1 I 1 1 1 

Unit ug/kg ug<kg "g/kg ug/kg ug/kg 

% Solid 100 38.0 40.3 43.6 40.1 

Compound Cone. MDL Cone. MDL Conr. MDL Cone. MDL Cone. MDL 

Dichl orodifluoromethanc U 1.0 u 2.6 U 2.5 U 2.3 U 2.5 

Chloromethane U 1.0 U Z6 U 2.5 U 2.3 U 2.5 

Vinyl Chloride U 1.0 u 2.6 U 2.5 U 2.3 u 2.5 

Bromomethane U 2.0 u .5.3. u 5.0 U 4.5 u 5.0 

Chloroethane u 1.0 u 2.6 u 2.5 U 2.3 u Z5 

Thchlorofluoromethane u 1.0 u 2.6 u 2.5 u 2.3 u Z5 

Acetone 2.1 J 8.0 47 B 21 39 B 20 27 B 18 36 B 20 

1.1 -Dichloroethenc u 1.0 U Z6 U 2.5 U 2.3 U Z5 

Methylene Chloride U 1.0 u Z6 U 2.5 U 2.3 u Z5 

Carbon Disulfide u 1.0 u 2.6 U 2.5 U 2.3 u Z5 

Methyl-i-buiyl Ether u 1.0 u 2.6 u 2.5 U 2.3 u Z5 

trans-1.2-Dichloroethene u 1.0 u 2.6 u 2.5 U 2.3 u Z5 

1.1 -Dichl oroethane u 1.0 u 2.6 u ZS U 2.3 u Z5 

2-Butanone u 4.0 8.3 J 11 10 10 7.9 J 9.1 9.1 J 10 

2.2-Dichloi opropane u 1.0 u 2.6 u 2.5 U 2.3 u ZS 

cis-1.2-Dichloroethene u 1.0 u 2.6 u 2.5 u 2.3 u Z5 

Chloroform u 1.0 u 2.6 u 2.5 u 2.3 u Z5 

1.1 -Dichloropropenc u 1.0 u 2.6 u 2-5 u Z3 u ZS 

1.2-Dichloroethane u 1.0 u 2.6 u 2.5 u Z3 u Z5 

1.1.1 -Trichl oroethane u 1.0 u 2.6 u 2.5 u 2.3 u Z5 

Carbon Tetrachloride u 1.0 u 2.6 u 2.5 u Z3 u 2.5 

Benzene u 1.0 u 2.6 u 2.5 u 2.3 u Z5 

Trichloroethene u 1.0 u 2.6 u 2.5 u 2-3 u Z5 

1.2-Dichloropropane u 1.0 u 2.6 u 2.5 u 2.3 u Z5 

Di bromomethane u 1.0 u 2.6 ... u 2.5 u 2.3 u Z5 

Bromodichloromethanc V 1.0 u 2.6 u ZS u 2.3 u Z5 

cis-1.3-Dichloropropene u 1.0 u 2.6 u .2.5 u 2.3 u 2.5 

trans-1.3-Dichloropropene u 1.0 u 2.6 u 2.5 u 2.3 u Z5 

1.1.2-Trichloroethane u 1.0 u 2.6 u 2.5 u 2.3 u Z5 

1,3-Dichloropropane u 1.0 u 2.6 u 2.5 u 2.3 u Z5 

Dibromochloromethone u 1.0 u 2.6 u 2.5 u 2.3 u Z5 

1.2-Dibromoethane u 1.0 u 2.6 u 2.5 u 2.3 u Z5 

Bromoform u 1.0 u 2.6 u 2.5 u 2.3 u Z5 
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Tabid .1 (cent.) Results ofthe Analysis for VOC m Soil 
WA# 0-133 Quanta Resources 

Based on dry weight 

Sample « Soil blank A08503 A08506 A08S07 A08508 
Location LOC 2 LOC 2 SUB LOC 4 SUB LOC 5 
Collected 05/02/00 05/02/00 05/02/00 05/02/00 
Analyzed 05/04/00 05/03/00 05/03/00 05/03/00 05/03/00 
Injected 12:37 am 5:53 pm 7:43 pm 8:20 pm 8:57 pm 
File AV1796X> AV1785X) AV1788D AV1789.D AVI790.D 
Dil. Fact. 1 I I 1 I 
Unit ug/kg ugfcg ug*g Ug/kg ug/kg 
% Solid 100 38.0 40.3 43.6 40.1 

Compound Cone. MDL Cone. MDL Cone. MDL Cone. MDL Cone. MDL 

4-Methyl-2-Pentanone U 2.0 U 5.3 U 5.0 U 4.5 U 5.0 
Toluene U 1.0 U 2.6 U 2.5 U 2.3 U 2.5 
2-Hexanone U 2.0 U 5.3 u 5.0 U 4.5 u 5.0 
Tetrachloroethene U 1.0 U 2.6 u 2.5 U Z3 u 2.5 
Chlorobenzene U 1.0 U 2.6 u 2.5 u 2.3 u 2.5 
1.1.1.2-Tetrachl oroethane U 1.0 U 2.6 u 2.5 u 2.3 u 2.5 
Ethylbenzene u 1.0 U 26 u 2.5 u 2.3 u 2.5 
p&m-Xylene u 1.0 U 2.6 u 2.5 u 2.3 u 2.5 
o-Xylene u 1.0 u 2.6 u 2.5 u 23 u 2.5 
Styrcne u 1.0 u 2.6 u 2.5 u 23 u 2.5 
Isopropylbenzene u 1.0 u 2.6 u 2.5 u 23 u 2.5 
1.1.2.2-Tetrachl oroethane u 1.0 u 2.6 u 2.5 u 23 u 2.5 
1.2.3-Trichloropropane u 1.0 u 2.6 u 2.5 u 2.3 u ZS 
Bromobenzene u 1.0 u 2.6 u 25 u 2.3 u ZS 
n-Propylbenzene u 1.0 u 2.6 u 2.5 u 23 u ZS 
2-Chloro toluene u 1.0 u 2.6 u ZS u 23 u -
4-Chlorotoluene u 1.0 u 2.6 u 2.5 V 2.3 u 
1.3.5-Trimethylbenzene u 1.0 u 2.6 u 2.5 u 2.3 u ZS 
ten-Butylbenzene u 1.0 u 2.6 u 2.5 u Z3 u ZS 
1,2.4-Trimethylbcnzenc u 1.0 u 2.6 u 2.5 u 23 u ZS 
sec-Butylbenzene u 1.0 u 2.6 u 2.5 u 23 u ZS 
1.3-Dichlorobcnzenc u 1.0 74 2.6 u 2.5 u 23 u 2.5 
p-Isopropyltoluenc u 1.0 U 26 u 2.5 u 2.3 u 2.5 
1.4-Dichlorobenzenc u 1.0 u 16 u 2.5 u Z3 u 25 
1.2-Dichlorobenzene u 1.0 u 2.6 u 2.5 u 2.3 u 25 
n-Butylbenzene u 1.0 u 2.6 u 2.5 u 2.3 u 25 
1.2-Dibromo-3-chloropropanc u 1.0 u 2.6 u 2.5 u 23 u 25 
1.2.4-Trichlorobenzene u 1.0 u 2.6 u . 2.5 u 2.3 u 2.5 
Hexachlorobuiadiene u 1.0 u 2.6 u 2.5 u Z3 u 25 
Naphthalene u 4.0 6.3 J 11 3.7 J 10 u 9.1 u 10 
1.2.3-Trichlorobcnzenc u 1.0 u 2.6 u 2.5 u Z3 u 25 
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Table 1.1 (conL) ReiulU of the Analyiu for VOC in Soil 
WA# 0-133 Quanta Rcsaurcci 

Bated on dry weight 

Sample tt Soil blank A08509 

Location LOC 6 

Collected 05/02/00 

Analyzed 05/04/00 05/03/00 

Injected 12:37 am 9:34 pm 

File AV1796.D •AV1791.D 

Dil . Fact. 1 1 

Unit UfcV̂ g 

% Solid 100 35.9 

Compound Cone. MDL Cone. MDL 

Dichlorodifluoromethane u 1.0 U 28 

Chloromethanc U 1.0 U 28 

Vinyl Chloride U 1.0 U 28 

Bromomethane U 2.0 U 5.6 

Chi oroethane U 1.0 U 28 

Trichlorofluoromethane u 1.0 U 28 

Acetone 2.1 J 8.0 29 B 22 

1.1 -Dichl oroethene U 1.0 U 28 

Methylene Chloride U 1.0 U 28 

Carbon Disulfide u 1.0 U 28 

Methyl-l-butyl Ether U 1.0 U 28 

trans-1 .2-Diehl oroethene U 1.0 u 28 

1.1 -Dichlorccthane u 1.0 u 28 

2-Butanone u 4.0 6.8 J 11 

2-2-Dichloropropane u 1.0 u 28 

cis-1.2-Dichloroethene u 1.0 u 28 

Chloroform u 1.0 u 28 

1.1 -Dichloropropene u 1.0 u 28 

1.2-Dichl oroethane u 1.0 u 2.8 

1,1.1 -Trichloroethane u 1.0 u 28 

Carbon Tetrachloride u 1.0 u 2.8 

Benzene u 1.0 u 2.8 

Trichloroethene u 1.0 u 28 

1,2-Dichloropropane u 1.0 u 28 

Dibromomethane u 1.0 u 2.8 

Bromodichloromcthane u 1.0 u 28 

cis-1.3-Dichloropropene u 1.0 u 28 

trans-1,3-Dichloropropene u 1.0 u 28 

1.1.2-Trichloroethane u 1.0 u 28 

1.3-Dichloropropane u 1.0 u 28 

Dibromochloromethane u 1.0 u 2.8 

1.2-Dibromoethanc u 1.0 u 28 

Bromoform u 1.0 u 2.8 

0013JO*A<SrJXT^ttaMa*Wiatl 00016 



Table 1.1 (conL) Results of the Analysis for VOC m Soil 
WA# 0-133 QuanU Resoureci 

Based on dry weight 

Sample f Soil blank A08509 
Location LOC 6 
Collected 05/02/00 

Analyzed 05/04/00 05/03/00 
Injected 12:37 am 9:34 pm 

File AVI796.D AV1791.D 

Dil . Fact. 1 1 

Unit ug/kg ug/kg 
% Solid 100 35.9 

Compound Cone. MDL Cone. MDL 

4-Methyl-2-Pentanone U ZO u 5.6 

Toluene U 1.0 u ZS 

2-Hexanone U 2.0 u 5.6 

Tetrachloroethene u 1.0 u 2.8 

Chlorobcnzene u 1.0 u 2.8 
1.1.1.2-Tetrachloroethane u 1.0 u 2.8 
Ethylbenzcne u 1.0 u 2.8 

p&m-Xyienc u 1.0 u 28 

o-Xylenc u 1.0 u 28 

Styrene u 1.0 u 28 
Isopropylbenzene u 1.0 u 2.8 
1.1.2.2-Tetrachl oroethane u 1.0 u 28 
1.2.3-Trichloropropane u 1.0 u 28 
Bromobenzene u 1.0 u 28 
n-Propylbenzene u 1.0 u 28 
2-Chlorotoluene u 1.0 u 28 
4-Chlorotolucne u 1.0 u 28 
1.3.5-Trimethylbenzene u 1.0 u 28 
tcrt-Butylbenzene u 1.0 u 28 
1.2.4-TrimethyIbenzene u 1.0 u 28 
sec-Butylbenzene u 1.0 u 28 
1.3-Dichlorobenzene u 1.0 u 28 
p-Isopropyltoluene u 1.0 u 28 
1,.4-Dichlorobenzene u 1.0 u 2.8 
1.2-Dichlorobenzene u 1.0 u 2.8 
n-Butylbenzene u 1.0 u 2.8 
1,2-Dibromo-3-chloropropanc u 1.0 u 2.8 
1.2.4-Trichlorobcnzene u 1.0 u 2.8 
Hexachlorobutadiene u 1.0 u 2.8 
Naphthalene u 4.0 11 11 
1.23-Trichlorobcnzene u 1.0 u 2.8 

WW '.33*Ja*AnOOQ rOumaftnuD 
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Table 1.2 Results of TIC for VOC in Soil 
WA# 0-133 Quanta Resources 

Based on dry weight 

Sample # Methanol blank Unit Ug/kg 

LabFile# AVI795 Con. Factor 50.0 

CAS# Compound Q RT Cone 

1 000075-45-6 Chlorodifluoromethane 90 1.99 460 

2 

3 

4 

51 

6 

7. 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

*Estimated Concentration (Response Factor = 1.0) 

\00133\Del\Art0007\Quant2Resutts 



Table 1.2 (cont.) Results of TIC for VOC in Soil 

WA# 0-133 Quanta Resources 
Based on dry weight 

Sample # Compound 

A08510 NO PEAKS FOUND 
A08507 NO PEAKS FOUND 
A08508 NO PEAKS FOUND 

\0CM 33\Del\Art0007\OuanoResuts 
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Table 1.2 (cont.) Results of TIC for VOC in Soil 

WA# 0-133 Quanta Resources 
Based on dry weight 

Sample # A08504 Unit ug/kg 

LabFile# AV1786 Con. Factor 25.8 

CAS# Compound Q RT Cone 

1 PAH 20.88 410 

2 Unknown 23.77 150 

3 C l l methylnaphthalene isomer 26.43 140 

4 CI 1 methylnaphthalene isomer 26.98 170 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

*Estimated Concentration (Response Factor = 1.0) 

\00133\DelVArtOO07\Quan»Resurts 



Table 1 .2 (cont.) Results of TIC for VOC in Soil 

WA# 0-133 Quanta Resources 
Based on dry weight 

Sample # A08505 Unit ug/kg 

LabFile# AV1787 Con. Factor 26.5 

CAS# Compound Q RT Cone 

1 PAH 20.87 260 

2 Unknown 23.74 200 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12; 

13 -

14 

15 

16 

17 

18 

19 

20 

*Estimated Concentration (Response Factor = 1.0) 

\00133\Del\ArtO007\QuantaResults 



Table 1.2 (cont.) Results of TIC for VOC in Soil 

WA# 0-133 Quanta Resources 
Based on dry weight 

Sampled A08502 Unit ug/kg 

LabFile# AV1792 Con. Factor 656.2 

CAS# Compound Q RT Cone 

1 PAH 20.87 3900 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 
-

14 

15 

16 

17 

18 

19 

20 

Êstimated Concentration (Response Factor = 1.0) 

\00133\Del\Art0007\QuantaResutts 



Sample fl Method Blank 
Sample Identification 05/16/00 
Date Collected — 

Cone. MDL 
Parameter ug/L 

biif2-ChlOToethyl)ether U 10 
Phenol u 10 
2-Chlorophcno! u 10 
1.3-Dichiorc benzene u 10 
1.4-Dichlorobenzene u 10 
1.2-Dichlorobcnzene u 10 
2.2'-Oxybis( 1 -chloropropane) u 10 
2-Methylphenol u 10 
Hexachlorocthanc u 10 
n-Nitroso-<lj-n-propylamine u 10 
4-Methylphenol u 10 
Nitrobenzene u 10 
Iscphoronc u 10 
2-Niuophenoi u 10 
2.4-Dunethylpheno! u .10 
bis(2-Chloroethoxy)methane u 10 
2.4-Dichlorophenol u 10 
1.2.4-Tnchlbro benzene u 10 
Naphthalene u 10 
—Chloroaniiine u 10 
Hexachlorobuladjene u 10 
i-Chloro-3-methyiphcnol u 10 
2-Melhyinaphlhalene u 10 
Hexachlorocyclopentadjenc u 10 
2,4.6-Trichlorophenol u 10 
2..4.5-Tnchlorophenol u 50 
2-Chloronaphthalene u 10 
2-Nltroanihne u 50 
Acenaphthylene u 10 
Dinteihyiphthalate u 10 
2.6-Dmitroiolucne u 10 
Accnaphlhcnc u 10 

Table 1.3 Results ofthe Analysis for BNA in Wstcx 
WA* 0-133 Quants Resouro 

Control HjO 
05/10/00 

Cone. MDL 
ug/L ug/L 

u 22 
I ! 22 
U 22 
U 22 
U 22 
U 22 
U 22 
V 22 
U 22 
U 22 

u 22 

u 22 

u 22 

u 22 

u 22 

u 22 

u 22 

u 22 

u 22 

u 22 

u 22 

u 22 

u 22 

u 22 

u 22 

u no 
u 22 

u 110 

u 22 

u 22 

u 22 

u 22 



Table 1.3 (cent.) Results of the Analysis for BNA m WKUT 
WA* 0-133 Quanta Resources 

Sample * Method Blank — 
Sample Identification 05/16700 Control HiO 
Date Collected — 05/10/00 

Cone. MDL Cone. MDL 

Parameter ug/L ug/L ug/L ug/L 

3-Nitroaniline U ' 50 u 110 

2ADiwtrophenol U 50 u 110 
Dibenzofuran u 10 u 22 
2.4-Dinitrotoluenc u 10 u 22 
4-Nitrophenol u . 50 u 110 
Fluorene u 10 u 22 
4-Chlorophenyl phenylether u 10 u 22 
Diethylphthalste u 10 u 22 
4-Nitroanilme u 50 u 110 
4,6:Dimrxo-2-melhylphenol u 50 u 110 
n-Niiroso-diphenylamme: u 10 u 22 
4-Bromophenyl phenylether u 10 u 22 
Hexachlorobcnzene u 10 u 22 
Pentachlcrophenol u 50 u 110 
Phenanthrene u 10 u 22 
Anthracene u 10 u 22 
Carbazole u 10 u 22 
Di-n-butylphthalate u 10 u 22 
Fluoranthene. u 10 u 22 
Pyrene u 10 u 22 
Buiylbcnzylphthalate u 10 u 22 
3.3'-Dichlorobenzicluie u 20 u 44 
B cnzo(a)anthntcene u 10 u 22 
Chrysene u 10 u 22 
bisC2-Ethylhexyl)phthalflt£ u 10 u 22 
Dt-n-octylphthalai£ u 10 u 22 
Benzo(b)nuoranthene u 10 u 22 
B cnzofk)fluoranthene u 10 u 22 
Benzo(e)pyrene u 10 u 22 
lndenc<1.2.3-c.d)pyrene u 10 u 22 
Dibenzo(a.h)anthracene u 10 u 22 
Bcnzo(g.h.i)perylenc u 10 u 22 

rei^iiifOTTnulaWMiari 



Table 1.4 Results of the Analysis for BNA in Soil 
WA# 0-133 Quanta Resources 

Based on dry weight 

Sample o 
Sample Identification 
Date Collected 
Percent Solids 

Method Blank 
05/16/00 

100 

A19070 
LOC 1 

05/02/00 
40 

A1907] 
LOCI DUP 

05/02/00 
37 

A15072 
LOC 2 SUB 

05/02/00 
42 

A19073 
LOC 2 

05/02/00 
39 

A19074 
LOC 3 

05/02/00 
40 

Parameier 
Cone 
Mg/kg 

MDL 
Mg/kg 

Cone. 
Mg'kg 

MDL 
Mg/kg 

Cone. 
Mg/kg 

MDL 
Mg/kg 

Cone. 
Mg/kg 

MDL 
Mg/kg 

Cone. 
Mg/kg 

MDL 
Mg/k£ 

Cone. 
Mg'kg 

MDL 
MB/kg 

bis(2-Chloroethyl)etheT U 1000 u 2500 U 2700 U 2400 U 2600 U 2500 
Phenol U 1000 u 2500 U 2700 u 2400 u 2600 U 2500 
2-Chlorophcnoi U 1000 u 2500 U 2700 u 2400 u 2600 U 2500 
1.3-Dichloro benzene U 1000 u 2500 U 2700 u 2400 u 2600 u 2500 
1,4-Dichlorobcnzcne U 1000 u 2500 U 2700 u 2400 TJ 2600 u 2500 
1.2-Dichiorobcnzene U 1000 u 2500 u 2700 u 2400 U 2600 u 2500 
2:2'-Oxybis( 1 -chloropropane) u 1000 u 2500 u 2700 u 2400 U 2600 u 2500 
2-Methylpheno] V 1000 u 2500 u 2700 u 2400 U 2600 u 2500 
H exach 1 oro ethane u 1000 u 2500 u 2700 u 2400 U 2600 u 2500 
n-Nitroso-di-n-propylaminc u 1000 u 2500 u 2700 u 2400 U 2600 u 2500 
^-Mclhylphenol u 1000 400 J 2500 730 J 2700 u 2400 u 2600 TJ 2500 
Nitrobenzene u 1000 V 2500 U 2700 u 2400 u 2600 U 2500 
lsophorone u 1000 u 2500 U 2700 u 2400 u 2600 u 2500 
2-NitrophenoI u 1000 u 2500 U 2700 u 2400 u 2600 u 2500 
2.4-Draiethylphcnol u 1000 u 2500 U 2700 u 2400 I i 2600 u 2500 
bisf2-Chloroethoxy)methane u 1000 u 2500 U 2700 u 2400 u 2600 u 2500 
2.4-Dichlorophenol u 1000 u 2500 U 2700 u 2400 u 2600 u 2500 
1.2.4-Tnchloro benzene u 1000 u 2500 U 2700 u 2400 u 2600 u 2500 
Naphthalene u 1000 110000 2500 270000 2700 190 J 2400 570 J 2600 1100 J 2500 
--Chi ore aniline: u 1000 u 2500 U 2700 u 2400 U 2600 u 2500 
Hexachlorobuiadiene u 1000 u 2500 U 2700 u 2400 U 2600 u 2500 
--Chloro-3-metnyiphenoI u 1000 u 2500 U • 2700 u 2400 U 2600 u 2500 
2-Methyinaphlhalene u 1000 31000 2500 160000 2700 TJ 2400 u 2600 370 J 2500 
Hcxachiorocyclopentadicne u 1000 u 2500 u 2700 I i 2400 l i 2600 u 2500 
2.4.6-Tnchlorophenol u 1000 u 2500 u 2700 U 2400 u 2600 u 2500 
2.̂ .5-T.nchloraphcnol u 5000 u 12000 u 13000 U 12000 u 13000 I i 12000 
2-Chloronaphthaiene u 1000 Ti 2500 u 2700 U 2400 I i 2600 I i 2500 
2-N'nroaniline u 5000 u 12000 u 13000 U 12000 u 13000 u 12000 
Acenaphthylene u 1000 4600 2500 12000 2700 370 J 2400 1000 J 2600 1500 J 2500 
Dimethyiphthaiatr u 1000 u 2500 u 2700 U 2400 u 2600 l i 2500 
2.6-Dinnrotoluene u 1000 u 2500 u 2700 TJ 2400 u 2600 l i 2500 
Accnaphlhene u 1000 26000 25X 95000 2700 840 J 2400 1800 J 2600 2600 2500 

0 0 0 2 3 



Table 1 4 (com.) Results of the Analysis for BNA in Soil 
WAS 0-133 Oumu Resources 

Based cm dry weight 

Sample w 
Sample Identification 
Dale Collected 
Percent Solids 

Method Blank 
05/16/00 

100 

A19070 
LOC 1 

05/02/00 
40 

A19071 
LOC 1 DUP 

05/02/00 
37 

AI9072 
LOC 2 SUB 

05/02/00 
42 

A19073 
LOC2 

05/02/00 
39 

A19074 
LOC3 

05/02/00 
40 

Parameter 
Cone, 
ug/kg 

MDL 
Mg/kg 

Cone. 
Mg/kg 

MDL 
Mg/kg 

Cone. 
Mg/kg 

MDL 

Mg/kg 
Cone. 
Mg/kg 

MDL 

Mg/kg 

Cone. 
Mg/kg 

MDL 
Mg/kg 

Cone. 
McVkg 

MDL 
Mg/kg 

3-Nitroaniline U 5000 u 12000 U 13000 U 12000 U 13000 U 12000 

2.4-Dimtrophenol U 5000 u 12000 U 13000 U 12000 u 13000 u 12000 

Dibenzofuran U 1000 20000 2500 42000 2700 520 J 2400 760 J 2600 740 J 2500 
2.4-Dmiirotolucne U 1000 u 2500 U 2700 U . 2400 U 2600 V 2500 

4-Nitrophcnol U 5000 u 12000 u 13000 u 12000 U 13000 V 12000 
Fluorene u 1000 26000 2500 91000 2700 660 J 2400 1500 J .2600. 1400 J 2500 
4-Chlorophenyi phenylether U 1000 u 2500 U 2700 u 2400 U 2600 u 2500 

Diethylphthalate 280 J 1000 300 J 2500 1400 I 2700 460 J 2400 450 J 2600 550 J 2500 
4-NitroaniUnc U 5000 u 12000 U 13000 U 12000 U 13000 U 12000 
4.6-Dinjtro-2-mcthylphenol u 5000 u 12000 U 13000 U 12000 u 13000 U 12000 
n-Nitroso-diphenylammc u 1000 u 2500 U 2700 U 2400 u 2600 U 2500 
4-Bromophcnyl phenylether u 1000 u 2500 u 2700 U 2400 u 2600 U 2500 
Hexachlorobenzene U 1000 u 2500 u 2700 U 2400 u 2600 U 2500 
Pentachlorophcnol u 5000 u 12000 u 13000 U 12000 u 13000 u 12000 
Phenanthrene u 1000 74000 2500 190000 2700 2200 J 2400 7600 2600 7100 2500 
Anthracene u 1000 16000 2500 38000 2700 580 J 2400 2100 J 2600 2500 2500 
Carbazole u 1000 4400 2500 12000 2700 U 2400 290 J 2600 330 J 2500 
Di-n-bury!phthalate 3600 1000 2100 J 2500 6900 2700 5900 2400 6000 2600 4700 2500 
Fluoranthene U 1000 78000 2500 190000 2700 7200 2400 19000 2600 28000 2500 

Pyrene U 1000 27000 2500 100000 2700 4600 2400 10000 2600 15000 2500 
Butyl benzyiphlhalate u 1000 U 2500 u 2700 U 2400 u 2600 U 2500 
3.3-Dichiorobcnzidine u • 2000 U 5000 u 5400 U 4800 u 5100 u 5000 
Bcnzofa)anthracene u 1000 21000 2500 64000 2700 2900 2400 7900 2600 12000 2500 
Chrysenc u 1000 16000 2500 42000 2700 2500 2400 6300 2600 9600 2500 
btsf2-Ethylhexyl)phthalaie 260 J 1000 1200 I 2500 2800 2700 550 J 2400 1000 J 2600 820 J 2500 
Di-n-octylphthalate u 1000 U 2500 U 2700 U 2400 u 2600 u 2500 
Bcnzo(b)nuoranthene u 1000 17000 2500 52000 2700 4100 2400 7900 2600 12000 2500 
5 enzo(lc)fl uoranthene u 1000 9000 2500 22000 2700 920 J 2400 3800 2600 4700 2500 
Benzo(a)pyrene u 1000 16000 2500 49000 2700 3000 2400 7700 2600 10000 2500 
IndenoC 1,2.3-c,d)pyrene u 1000 9200 2500 26000 2700 2100 J 2400 4500 2600 6600 2500 
Dibenzo(a.h)anthracene u 1000 2700 2500 7000 2700 680 J 2400 U 2600 2000 J 2500 
Bcnzo(g.h,i)pcrylene u 1000 11000 2500 28000 2700 2400 J 2400 5200 2600 7600 2500 

CC 1 JTOXWCOC Unmans mtLI 
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Table 1.2 (cont.) Results of TIC for VOC in Soil 

WA# 0-133 Quanta Resources 
Based on dry weight 

Sample # A08506 Unit ug/kg 

LabFile# AVI788 Con. Factor 2.5 

CAS# Compound Q RT Cone 

1 000075-45-6 Chlorodifluoromethane 90 1.99 13 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

.12 

13 

14 

15 

16 

17 

18 

19 

20 

*Estimated Concentration (Response Factor = 1.0) 

iO0133\Del\Art0007\QuantaResufs 



Table 1 .2 (cont.) Results of TIC for VOC in Soil 

WA# 0-133 Quanta Resources 
Based on dry weight 

Sample # A08509 Unit ug/kg 

LabFile# AV1791 Con. Factor 2.8 

CAS# Compound Q RT Cone 

1 000075-45-6 Chlorodifluoromethane 91 1.99 37 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

*Estimated Concentration (Response Factor = 1.0) 

\00133\Oel\An0007\OuantaResuns 
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Table 1.2 (cont.) Results of TIC for VOC in Soil 

WA# 0-133 Quanta Resources 
Based on dry weight 

Sample # Soil blank Unit Ug/kg 

LabFile# AVI796 Con. Factor 1.0 

CAS# Compound Q RT Cone 

1 000075-45-6 Chlorodifluoromethane 90 1.99 10 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

*Estimated Concentration (Response Factor = 1.0) 

\00133\Del\Art0007\OuantaResults 
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Table 1 .2 (cont.) Results of TIC for VOC in Soil 

WA# 0-133 Quanta Resources 
Based on dry weight 

Sample # A08503 Unit ug/kg 

LabFile# AVI785 Con. Factor 2.6 

CAS# Compound 9 RT Cone 

1 CIO Cycloalkane 18.71 61 

2 CIO Cycloalkene 20.60 130 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

^Estimated Concentration (Response Factor = 1.0) 

\00133\Del\Art0OO7\QuantaResu(t5 
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Tabic I 4 (com.) Raul 13 of thc Analysis for BNA m Soil 
WA# 0-133 Quanta Resources 

Based em dry wc^ht 

Sample » A19075 A19076 A19077 A19078 — 
Sample Identificauon LOC 4 LOC 4 SUB LOC 5 LOC 6 
Due Collected 05/02/00 05/02/00 05/02/00 05/02/00 05/10/00 
Percent Solids 39 43 43 37 62 

Cone. MDL Cone. MDL Cone. MDL Cone. MDL Cone. MDL 

Parameter ug/kg ug/kg Mg/kg Mg/kg Mg/kg Mg/kg Mg/kg Mg/kg Mg/kg Mg/kg 

bis(2-Chloroethyl)ethcr U 2600 TJ 2300 U 2300 U 2700 U 1600 
Phenol U 2600 U 2300 U 2300 U 2700 U 1600 
2-Chlorophenol U 2600 U 2300 U 2300 U 2700 u 1600 
1.3-Dichlorobenzene V 2600 u 2300 U 2300 U 2700 u 1600 
1.4-Dichlorobenzene U 2600 u 2300 U 2300 u 2700 u 1600 
1.2-Dichlorobcnzcne u 2600 U 2300 TJ 2300 u 2700 u 1600 
2.2'-Oxybis( 1 -chloropropane) u 2600 U 2300 U 2300 u 2700 L' 1600 
2-Mcihylphenol u 2600 U 2300 U 2300 u 2700 U 1600 
H cxachi oToethane u 2600 U 2300 U 2300 u 2700 u 1600 
n-Nitroso-di-n-propylamine u 2600 U 2300 U 2300 u 2700 TJ 1600 
4-Methylphenol u 2600 U 2300 U 2300 u 2700 u 1600 
Nitrobenzene u 2600 U 2300 U 2300 u 2700 U 1600 
Isophcrone u 2600 U 2300 U 2300 u 2700 U 1600 
2-Niirophenol u 2600 U 2300 U 2300 u 2700 U 1600 
2.4-Dimethylphenol u 2600 U 2300 U 2300 u 2700 U 1600 
bis(2-CUorc«ihcory)methane u 2600 U 2300 U 2300 u 2700 U 1600 
2.4-DichIorophenol u 2600 U 2300 U 2300 u 2700 u 1600 
1,2,4-Tnchlorobenzene u 2600 U 2300 U 2300 u 2700 u 1600 
Naphthalene 1700 J 2600 U 2300 130 J 2300 u 2700 U 1600 
4-Chloroaniline u 2600 U 2300 U 2300 u 2700 u 1600 
Hexachlorobuiadiene u 2600 U 2300 U 2300 u 2700 u 1600 
4-Chloro-3-methylphenol U ' 2600 u 2300 U 2300 u 2700 u 1600 
2-iMethylnaphthalene 690 J 2600 u 2300 U 2300 u 2700 u 1600 
Hexachlorccyclopentadjene u 2600 u 2300 U 2300 u 2700 u 1600 
2.4.6-Tnchlorophenol u 2600 u 2300 U 2300 u 2700 u 1600 
2.4.5-Tnchiorophenol u 13000 u 12000 U 12000 u 14000 u 8100 
2-Chloronaphthalene u 2600 u 2300 U 2300 u 2700 u 1600 
2-Nitroaniline u 13000 u 12000 U 12000 u 14000 u 8100 
Acenaphthylene 570 J 2600 210 J 2300 U 2300 u 2700 u 1600 
Dimcthyiphthaiate u 2600 U 2300 U 2300 u 2700 u 1600 
2.6'Diniuoioiuene V 2600 U 2300 V 2300 u 2700 u 1600 
Acenaphthene 1500 J 2600 150 1 2300 110 J 2300 u 2700 u 1600 

ND01170*wO»nOu«W)*«a 
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Tible 1.4 (core.) Results of thc Analysis for BNA m.Soil 
WAS 0-133 Quants Resources 

Based on dry weight 

Sample ts A19075 A19076 A19077 A19078 — 
Sample Identification LOC4 LOC 4 SUB LOC 5 LOC 6 Ccffil^nl ScdnsEDt 
Date Co 11 card 05/02/00 05/02/00 05/02/00 05/02/00 05/10/00 
Percent Solids 39 43 43 37 62 

Cone. MDL Cone. MDL Cone. MDL Cone. MDL Cone MDL 
Parameter Mgfeg MgAg Mg/kg Mg*g Mg/Kg Mg/kg Mg/kg Mg/kg Mg/kg Mg/kg 

3-Nitroaniline U 13000 U 12000 U 12000 U 14000 U 8100 
2.4-Dini tropheno 1 u 13000 U 12000 U 12000 U 14000 u 8100 

Dibenzofuran 730 J 2600 U 2300 U 2300 U 2700 u 1600 
2, •J-Diniirotoluene U 2600 u 2300 U 2300 U 2700 u 1600 
4-NitrophenoI U 13000 U 12000 U 12000 U 14000 u 8100 
Fluorene 1300 J 2600 U 2300 U 2300 .U 2700 u 1600 
4-Chiorcphenyl phenylether u 2600 u 2300 U 2300 U 2700 u 1600 
Diethylphthalaie 580 J 2600 390 J 2300 640 J 2300 320 J 2700 u 1600 
^.Nitroarulinc T T 13000 u 12000 U 12000 U 14000 u 8100 
A. 6-Dinitro-2-m ethylphenol U 13000 U 12000 U 12000 U 14000 u 8100 
n-N itroso-diphcnylamine U 2600 U 2300 U 2300 U 2700 u 1600 
4-Bromophenyl phenylcthei u 2600 u 2300 U 2300 U 2700 u 1600 
HexachJorobenzene u 2600 u 2300 U 2300 U 2700 u 1600 
Pcntachloropheno 1 u 13000 u 12000 U 12000 U 14000 u 8100 
Phenanthrene 5300 2600 740 J 2300 410 J 2300 700 J 2700 u 1600 
Anthracene 1300 J 2600 260 J 2300 130 J - 2300 190 J 2700 u 1600 
Carbazole 290 J 2600 u 2300 U 2300 U 2700 u 1600 
D i-n-buty Iphthalaie 7600 2600 4600 2300 5300 2300 1200 J 2700 680 J 1600 
Fluoranthene 12000 2600 3700 2300 1600 J 2300 1900 J 2700 U 1600 
Pyrene 6400 2600 2100 J 2300 1100 J 2300 970 J 2700 u 1600 
Butylbenzylphthalate U 2600 u 2300 u 2300 U 2700 u 1600 
3.3'-Dichl orobenzidine U 5100 u 4600 U 4700 U 5400 u 3200 
B enzo(a)anthraeene 4900 2600 1400 J 2300 630 J 2300 790 J 2700 u 1600 
Chrysene 3700 2600 1100 J 2300 500 J 2300 600 J 2700 u 1600 
bis(2-ELhylhexyl)phthalaie 850 J 2600 680 J 2300 850 J 2300 800 J 2700 340 J 1600 
Di-n-octyl phthalate U 2600 u 2300 U 2300 U 2700 U 1600 
Benzo(b)fluaranthene 5500 2600 1700 J 2300 780 J 2300 780 J 2700 U 1600 
B enzoOOfi uoramhene 1800 J 2600 470 J 2300 U 2300 U 2700 U 1600 
Benzo(a)pyrene 4500 2600 1400 J 2300 700 J 2300 710 J 2700 U 1600 
lndcno( 1,2.3-c.d)pyrene 2400 J 2600 920 J 2300 U 2300 U 2700 U 1600 
Diberizb(a.h)anthracene U 2600 U 2300 U 2300 u 2700 U 1600 
Benzo(£.h.i)peryienc 2600 2600 1000 J 2300 U 2300 u 2700 U 1600 

0 0 0 3 2 



Table 1.5 Results of Ihe Analysis for Prmrinn m Water 
WA#0-133 Crania Resource 

Sample * Method Blank — 
Sample Identification 05/16/00 Control HsO 
Date: Collected — 05/10/00 

Cone. MDL Cone. MDL 
Parameter ug/L ug/L ug/L ug/L 

alpha-BHC U 0.050 U 0.11 
boa-BHC U 0.050 u 0.11 
della-BHC U 0.050 V 0.11 
garrma-BHC (Lindane) U 0.050 u 0.11 
Heptachlor U 0.050 u 0.11 
Aldnn U 0.050 u 0.11 
Heptachlor epoxide U 0.050 u 0.11 
Endosulfan 1 U 0.050 u 0.11 
Dieldnn U 0.10 u 0.22 
4.4'.DDE U 0.10 u 0.22 
Endnn U 0.10 u 0.22 
Endosulfan U U 0.10 TJ 0.22 
4.4-DDD U 0.10 u 0.22 
Endosulfan sulfate U 0.10 u 0.22 
4.4-DDT u 0.10 u 0.22 
Methoxychlor u 0.50 u 1.1 
Endnn ketone V 0.10 u 0.22 
Endnn aldehyde u 0.10 u 0.22 
alpha-Chlordane. u 0.050 u 0.11 
gamma- Chi ordane u 0.050 u 0.11 
Toxaphoie u 5.0 u 11 



Table 1.6 Results of the Analysis fcr Pesticides in Soil 
WA* 0-133 Quanta Resources 

Based on dry weight 

Sample 0 
Sample Identification 
Dale Collected 
Parent. Solids 

Mahod Blank 
05/16/00 

100 

A19070 
LOC 1 

05/02/00 
40 

A19071 
LOC 1 DUP 

05/02/00 
37 

A19072 
LOC 2 SUB 

05/02/00 
42 

A19073 
LOC 2 

05/02/00 
39 

A19074 
LOC 3 

05/02/00 
40 

Cone. MDL Cone. MDL Cone. MDL Cone. MDL Cone MDL Cone MDL 

Parameter ug/kg Mg/kg ug/kg Mg/kg Mg/kg Mg/kg Mg/kg Mg/kg Mg/kg Mg'kg Mg% Kg/kg 

alpha-BHC 
beta-BHC 

U ' 1.7 U 4.3 U 4.6 U 4.1 U 4.3 U 4.2 alpha-BHC 
beta-BHC V 1.7 V 4.3 U 4.6 U 4.1 l i 4.3 U 4.2 

della-BHC L" 1.7 U 4.3 u 4.6 u 4.1 u 4.3 U 4.2 

gamma-BHC (Lindane) U 1.7 U 4.3 u 4.6 U 4.1 u 4.3 U 4.2 

Heptachlor u 1.7 u 43 U 4.6 U 4.1 u 4.3 U 4.2 

Alarm U 1.7 U 4.3 U 4.6 u 4.1 u 4.3 u 4.2 
Heptachlor epoxide U 1.7 U 4.3 U 4.6 u 4.1 u . 4.3. U 4.2. 

Endosulfan 1 U 1.7 U 4.3 u 4.6 u 4.1 u 4.3 L" 4.2 
Dieldnn U 3.3 U 8.4 u 9.0 u 7.9 u 8.4 U 8.1 

4.4-DDE U 3.3 U 8.4 u 9.0 u 7.9 u 84 U 8.1 

Endnn u 3.3 U 8.4 u 9.0 u 7.9 u 8.4 u 8.1 

Endosulfan II u 3.3 u 8.4 9.7 9.0 u 7.9 u 8.4 u 8.1 

4.4'-DDD u 3.3 u 8.4 U 9.0 V 7.9 U 8.4 u 8.1 

Endosulfan sulfate u 3.3 24 8.4 31 9.0 14 7.9 4.6 J 8.4 7.1 J 8.1 

4.4'-DDT u 3.3 28 8.4 24 9.0 5.8 J 7.9 u 8.4 U 8.1 

Methoxychlor u 17 U 43 U 46 u 41 u 43 U 42 

Endnn ketone u 3.3 U 8.4 U 9.0 U 7.9 u 8.4 . V 8.1 

Endnn aldehyde u 3.3 U 8.4 u 9.0 U 7.9 u 8.4 V 8.1 
alpha-Chlordane u 1.7 U 4.3 u 4.6 U 4.1 u 4.3 u 4.2 

garnma-Chlordane u 1.7 79 4.3 72 4.6 31 4.1 12 4.3 33 4.2 

Toxaphene u 170 U 430 U 460 U 410 U 430 U 420 

0 0 0 3 4 



Tsblel.6 (COOL) Results of the Asarysis fcr Pesuddcs in Soil 
WAd 0-133 Quanta Resources 

Based on dry weight 

Sample" A19075 A19076 A19077 A19078 — 
Sample ldentificsuon LOC 4 LOC 4 SUB LOC 5 LOC 6 Control Sediment 
Date Collected 05/02/00 05/02/00 05/02/00 05/02/00 05/10/00 
Percent Solids 39 43 43 37 62 

Cone. MDL Cone MDL Cone. MDL Cone. MDL Cone MDL 
Parameter ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg 

alpha-BHC U 4.3 U 4.0 U 4.0 U 4.6 U 2.7 

beta-BHC L 4.3 U 4.0 U 4.0 u 4.6 U 2.7 

delta-BHC U 4.3 U 4.0 TJ 4.0 u 4.6 U 2.7 

gamma-BHC (Lindane) TJ 4.3 u 4.0 U 4.0 u 4.6 L* 2.7 

Heptachlor U 4.3 u 4.0 U 4.0 u 4.6 L' 2.7 

Aldnn: u 4.3 u 4.0 U 4.0 TJ 4.6 U 2.7 
Heptachlor epoxide u 4.3 u 4.0 u 4.0 TJ 4.6 u .2.7 

Endosulfan 1 u 4.3 u 4.0 u 4.0 TJ 4.6 V 2.7 
Dieldnn u 8.3 u 7.7 u 7.7 U 8.9 IT 5.3 
4.4-DDE u 8.3 u 7.7 u 7.7 TJ 8.9 u 5.3 
Endnn u 8.3 u 7.7 u 7.7 U 8.9 u 5.3 
Endosulfan 11 u 8.3 u 7.7 u 7.7 U 8.9 u 5.3 
4.4-DDD u 8.3 u 7.7 u 7.7 U 8.9 u 5.3 
Endosulfan sulfate u 8.3 3.0 J 7.7 TJ 7.7 u 8.9 u 5.3 
4.d'-DDT 4.3 J 8.3 u 7.7 U 7.7 u 8.9 u 5.3 
Methoxychlor V 43 u 40 U 40 u 46 u 27 
Endnn ketone V 8.3 u 7.7 u 7.7 u 8.9 u 5.3 
Endnn aldehyde u 8.3 u 7.7 u 7.7 u 8.9 u 5.3 
alpha-Chlordane u 4.3 u 4.0 TJ 4.0 u 4.6 u 2.7 
garrjTB-Chlordane 34 4.3 26 4.0 24 4.0 u 4.6 u 2.7 
Toxaphenc u 430 U 400 U 400 u 460 u 270 

(>003J 



Tsblea.7 Results ofthe Analysis for PCB m Water 
WAW 0-133 Quints Resources 

Sampleff Method Blank — 
Sample Identification 05/16/00 Control HiO 
Date Collected — 05/10/00 

Cone. MDL Cane. MDL. 
Parameter ug/L ug/L ug/L 

Aroclor-1016 U 1.0 U 2.2 

Aroclor-1221 U 2.0 u 4.4 

Aroclor-1232 TJ 1.0 u 2.2 
Aroclor-1242 U 1.0 u 2.2 
Aroclor-1248 L' 1.0 u 22 
Aroclor-1254 U 1.0 u 12 
Aroclor-1260 U 1.0 u 2 2 



Table 1.8 Results ofthe Analyxtifar PCB in Soil 
WAKO-133 Quants Resources 

Based cn CBV weight 

Ssmple » Method Blank A19070 A19071 A19072 A19073 A19074 
Simple Identification 05/16/00 LOC 1 LOCI DUP LOC 2 SUB LOC 2 LOC 3 
DsteCoUeeied — 05/02/00 05702700 05/02/00 05/02700 05/02/00 
PerccntSolids 100 40 37 42 39 40 

Cone. MDL Ccoc. MDL Cone. MDL Cane. MDL Cone MDL Cane. MDL 
Parameter Mg/kg MfcVkg Mg/kg Mg/kg Mg/kg Mg/kg Mg/kg Mg/kg Mg/kg Mg/kg Mg/kg MB/kg 

Arocior-1016 U ' 100 U 250 U 270 U 240 U 260 f 250 
Aroclor-1221 U 200 U 510 V 540 U 480 U 510 U 490 
Aroclor-1232 u 100 U 250 U 270 U 240 u 260 u 250 
A.-OCI07-1242. u 100. U 250 U 270 U 240 u 260 u 250 
Aroclor-1248 u 100 U 250 U 270 u 240 u 260 u 250 
Aroclor-1254 u 100 U 250 u 270 u 240 u 260 u 250 
Aroclor-1260 u 100 U 250 u 270 u 240 u 260 u 250 

^ 0 0 3 7 



Tabic 1.8 (com.) Results of the Analysis far PCB m Soil 
WA# 0-133 Quanta Resources 

Based on dry weight 

Sample * 
Sample; Identifi cation 
Date Collected 
Percent Solids 

PummeteT 

A19075 
LOC4 

05/02/00 
39 

Cone. 
Mg/kg 

MDL 
Mg/kg 

A19076 
LOC 4 SUB 

05/02/00 
43 

Cone. 
Mg/kg 

MDL 
Mg/kg 

A19077 
LOC 5 

05/02/00 
43 

Cane. 
Mg/kg 

MDL 
Mg/kg 

A19078 
LOC 6 

05/02/00 
37 

Camrol SfiliiiH nl 
05/10A)0 

62 

Cone. 
Mg/kg 

MDL 
Mg/kg 

Cone. 
Mg/kg 

MDL 
Mg/kg 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

U 
u 
V 
u 
u 
u 
u 

250 
500 
250 
250 
250 
250 
250 

230 
470 
230 
230 
230 
230 
230 

U. 
u 
u 
u 
u 
u 
u 

230 
470 
230 
230 
230 
230 
230 

U 
u 
u 
u 
U 
U 
U 

270 
540 
270 
270 
270 
270 
270 

160 
320 
160 
160 
160 
160 
160 

0 0 0 3 6 



Table 1.9 Results of thc Analysis for Metals in Water 
WA# 0-133 Quanta Resources 

Sample it 
Sample Identification 
Date Collected 

Method Blank 
05/16/00 Control HjO 

05/10/00 

Cone MDL Cone MDL 
Parameter 

/Uuminum U 23.1 27.4 23.1 
Antimony u 3.7 U 3.7 
Arsenic u 3.2 TJ 3.2 
Barium u 0.60 18.5 0.60 
Beryllium u 0.10 TJ 0.10 
Cadmium u 0.40 TJ 0.40 
Calcium 123 104 114000 104 
Chromium U 0.80 TJ 0.80 
Cobalt U 0.90 U 0.90 
Copper U 1.2 7.3 1.2 
Iron U 15 TJ 15 
Lead U 1.5 U 1.5 
Magnesium u 22.4 269000 22.4 
Manganese u 0.40 U 0.40 
Mercury u 0.10 u 0.10 
Nickel u 2.0 u 2.0 
Potassium 42.6 10.4 104000 10.4 
Selenium U 2.3 u 2.3 
Silver u 0.70 u 0.70 
Sodium 201 104 2290000 104 
Thallium u 5.5 U 5.5 
Vanadium u 0.90 u 0.90 
Zinc 22.0 4.0 14.6 4.0 

0 0 0 3 3 



Table 1.10 Results of the Analysis for Metals in Soil 
WA* 0-133 Quanta Resources 

Based on Dry Weight 

Sample A 
Sample Identification 
Date Collected 
Percent Solids 

Parameter 

Method Blank 
05/16/00 

100 

Cone MDL 
mg/kg mg/kg-

A19070 
LOC 1 

05/02700 
40 

Cone MDL 
mg/kg mg/kg 

A19071 
LOC 1 DUP 

05/02700 
37 

Cone MDL 
mg/kg mg/kg 

A19072 
LOC 2 SUB 

05/02/00 
42 

Cone MDL 
mg/kg mg/kg 

A19073 
LOC 2 

05/02/00 
39 

Cone MDL 
mg/kg mg/kg 

A19074 
LOC 3 

05/02/00 
40 

Cone MDL 
mg/kg mg/kg 

Aluminum 8.18 5.52 16700 25.6 16000 27.3 16600 22.9 15000 25.0 14700 18.7 

Antimony U 0.270 2.3 1.25 1.8 1.34 U 1.12 U 1.22 0.92 0.913 

Arsenic u 0.400 17.2 1.86 19.3 1.98 18.2 1.66 13.3 1.81 15.6 1.35 

Barium 0.135 0.0500 70.8 0.232 71.4 0.248 77.0 0.208 68.9 • 0.227 72.4 0.169 
Beryllium 0.037 0.0100 1.0 0.0465 1.1 0.0495 0.98 0.0415 0.91 0.0453 0.84 0.0338 

Cadmium U 0.0400 0.45 0.186 0.82 0.198 0.86 0.166 0.57 0.181 0.63 0.135 
Calcium 21.2 14.0 4210 65.0 4450 69.4 4040 58.2 4020 63.5 4390 47.4 
Chromium 0.088 0.0600 80.3 0.279 84.7 0.297 83.6 0.249 69.9 0.272 68.9 0.203 
Cobalt U 0.130 12.1 0.604 12.0 0.644 11.8 0.540 10.6 0.589 10.6 0.440 
Copper U 0.100 101 0.465 115 0.495 109 0.415 90.6 0.453 94.1 0.338 
Iron 3.48 1.77 35300 8.22 36200 8.77 33300 7.35 30900 8.02 30900 5.99 
Lead U 0.130 113 0.604 116 0.644 118 0.540 95.6 0.589 103 0.440 
Magnesium 2.80 0.600 8110 2.79 8270 2.97 8020 2.49 7400 2.72 7660 2.03 
Manganese 0.165 0.0200 746 0.0929 705 0.0991 462 0.0831 538 0.0907 502 0.0676 

Mercury U 0.0100 1.7 0.046 1.8 0.050 1.7 0.042 1.5 0.045 1.9 0.034 
Nickel u 0.100 33.7 0.465 34.4 0.495 37.8 0.415 32.9 0.453 35.9 0.338 
Potassium 5.53 1.19 3450 5.53 3370 5.90 3370 4.94 3060 5.39 2860 4.03 
Selenium U 0.330 U 1.53 U 1.63 U 1.37 U 1.50 U 1.12 
Silver U 0.180 4.0 0.836 4.7 0.892 4.0 0.748 3.3 0.816 3.2 0.609 
Sodium 27.2 25.0 6020 116 6190 124 6000 104 5310 113 5160 85 
Thallium U 0.500 U 2.32 U 2.48 u 2.08 U 2.27 U 1.69 
Vanadium U 0.110 39.9 0.511 40.2 0.545 40.0 0.457 34.7 0.499 34.6 0.372 
Zinc U 0.420 214 1.95 237 2.08 240 1.74 198 1.90 213 1.42 



Table 1.10 (com.) Results of the Analysis for Metals in Soil 
WA# 0-133 Quanta Resources 

Based on Dry Weight 

Sample H A19075 A19076 AJ9077 
Sample Identification LOC 4 LOC 4 SUB LOC 5 
Date Collected 05/02700 05/02/00 05/02/00 
Percent Solids 39 43 43 

A19078 
LOC 6 

05/02/00 
37 

Method Blank 
05/19/00 

100 

Control Sediment 
05/10/00 

62 

Parameter 
Cone MDL 

mg/kg mg/kg 
Cone MDL 

mg/kg mg/kg 
Cone MDL 

mg/kg mg/kg 
Cone MDL 
mg/kg mg/kg 

Cone MDL 
mg/kg mg/kg 

Cone MDL 
mg/kg mg/kg 

AJurninum 15500 23.4 16000 17.8 15000 25.1 17000 23.8 U 5.52 6020 7.4 
.Antimony U 1.14 U 0.87 U 1.23 1.6 1.16 u 0.270 U 0.361 
Arsenic 14.1 1.69 16.9 1.29 12.8 1.82 13.9 1.73 u 0.400 3.0 0.535 
Barium 70.5 0.212 71.0 0.161 65.3 0.227 72.9 0.216 u 0.0500 20.3 0.0669 
Beryllium 0.94 0.0423 0.93 0.0322 0.92 0.0455 1.0 0.0431 u 0.0100 0.31 0.0134 
Cadmium 0.38 0.169 0.64 0.129 0.46 0.182 0.36 0.173 u 0.0400 0.21 0.0535 
Calcium 4160 59.2 3940 45.0 3790 63.7 4320 60.4 24.5 14.0 1740 18.7 
Chromium 71.8 0.254 80.3 0.193 68.1 0.273 74.6 0.259 U 0.0600 15.3 0.0803 
Cobalt 11.2 0.550 11.3 0.418 10.8 0.591 12.4 0.561 U 0.130 2.9 0.174 
Copper 91.5 0.423 103 0.322 83.3 0.455 89.8 0.431 0.104 0.100 10.5 0.134 
Iron 31700 7.49 32200 5.69 30000 8.05 33900 7.63 U 1.77 10700 237 
Lead 98.2 0.550 111 0.418 90.8 0.591 98.1 0.561 u 0.130 13.2 0.174 
Magnesium 7770 2.54 7720 1.93 7190 2.73 8120 2.59 3.39 0.600 3010 0.803 
Manganese 575 0.0846 505 0.0643 542 0.0909 672 0.0863 0.115 0.0200 112 0.0268 
Mercury 1.4 0.042 1.8 0.032 1.5 0.045 1.4 0.043 U 0.0100 0.03 0.0134 
Nickel 34.0 0.423 35.9 0.322 30.9 0.455 33.7 0.431 U 0.100 7.6 0.134 
Potassium 3190 5.03 3150 3.83 3040 5.41 3340 5.13 5.42 1.19 1810 1.59 
Selenium U 1.40 U 1.06 U 1.50 U 1.42 U 0.330 V 0.441 
Silver 3.4 0.761 3.9 0.579 3.2 0.819 3.3 0.776 U 0.180 U 0.241 
Sodium 6040 106 5500 80 4520 114 5160 108 93.5 25.0 3150 33.4 
Thallium u 2.12 U 1.61 U 2.27 U 2.16 U 0.500 U 0.669 
Vanadium 36.2 0.465 38.1 0.354 34.2 0.500 38.6 0.474 U 0.110 16.5 0.147 
Zinc 201 1.78 219 1.35 185 1.91 202 1.81 2.98 0.420 54.3 0.562 

V» 1 1 3 U > * * r « D T i a * » a * « 4 * s 
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QA/QC for VOC in Soil 

Results of the Internal Standard Areas and Surrogate Percent Recoveries for VOC in Soil 

Prior to extraction, each sample was spiked with a three component surrogate mixture consisting of 1.2-dichloroethane-d4, 
toluene-d8. and p-bromofluorobenzene. The surrogate percent recoveries, listed in Table 2.1, ranged from 72 to 119. All 
42 percent recoveries were within the acceptable QC limits. The internal standard areas are also listed in Table 2.1. All 
42 internal standard areas were within QC criteria. 

Results of the MS/MSD Analysis for VOC in Soil 

The sample A08506 was chosen for the MS/MSD analysis. The percent recoveries, listed in Table 2.2 ranged from 79 to 
103. All ten percent recoveries were within the acceptable QC limits. The RPD values also listed in Table 2.2, ranged 
from 1 (one) to 9. All five RPD values were within the acceptable QC limits. 

\00!33\DEL\AR\tXXm(}UAI>n"AAR 

0004*: 



Table 2.1 Results ofthe Surrogate Percent Recoveries and Internal Standard Areas for VOC in 
WAS 0-133 Quanta Resources 

Analysis Date 05/03/00 
Matrix Soil 

File ID Sample No. IS 1 IS 2 IS 3 Sun. 1 SUIT. 2 Surr. 3 

AV1782.D A08510/250X 151378 1446580 692138 103 105 91 

AVI785.D A08503 128452 1174841 474369 100 117 75 

AVI786.D A08504/10X 127002 1326704 570007 101 119 91 

AV1787.D A08505/10X 135122 1376513 593268 98 119 89 

AVI788.D A08506 145801 1343575 532226 97 117 72 

AV1789.D A08507 150154 1409826 570640 95 116 73 

AVI790.D A08508 153553 1416700 574512 97 116 74 

AV1791.D A08509 147267 1395246 565229 97 117 • 73 

AVI792.D A08502/250X 171767 1628082 784068 99 104 93 

AVI 795.D Methanol blank 05/03/00" 160455 1564986 741462 100 106 88 

AV1796.D Soil blank 05/03/00" 174608 1505455 703303 103 105 86 

Cal Check Area AV1780.D 169337 1521720 787927 

"Bevond the twelve hour limit. 

Surrogate Limits 

IS 1 Bromochloromethane Surr. 1 l,2-Dichloroethane-d4 
IS 2 1,4-Difluorobenzene SUIT. 2 Toluene-d8 
IS 3 Chlorobenzene-d5 SUIT. 3 p-BromoQuorobenzene 

V)0133*D*IWlOOOT\Ouirt aRasiai 
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Table 2.1 (cont.) Results ofthe Surrogate Percent Recoveries and Internal Standard Areas for VOC in Soil 
WAS 0-133 Quanta Resources 

Analysis Date 05/04/00 
Matrix Soil 

File ID Sample No. IS 1 IS 2 IS 3 Surr. 1 SUIT. 2 Surr. 3 

A VI801,D Soil Blank 05/04/00 162449 1507820 709560 103 104 89 

AV1802.D A08506ms 139364 1356179 549882 106 113 76 

AVI 803 .D A08506msd 137518 1305610 535002 106 113 77 

Cal Check Area AV1800.D 175994 1646120 
• 

829112 

"Beyond the twelve hour limit. 

Surrogate Limits 

IS 1 Bromochloromethane Surr. 1 1,2-Dichloroethane-d4 
IS 2 1,4-Difluorobenzene Surr. 2 Toiuene-d8 
IS 3 Chlorobenzene-d5 Surr. 3 p-Bromofluorobenzene 

Soil 
70-121 
84-138 
59-113 

>00 U3\O*MrlflO07V3uaMft»tUli 
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Table 2.2 Results ofthe MS/MSD Analysis for VOC in Soil 

WA# 0-133 Quanta Resources 

Based on dry weight 

Sample ID: A08506 

MS . MSD 

Sample Spike MS MS Spike MSD MSD QC Limits 

Cone. Added Cone. % Added Cone. % 
Compound Name ug/kg ug/kg Rec. ug/kg ug/kg Rec. RPD % Rec. RPD 

1.1-Dichloroethene U 125 129 103 125 124 99 4 59 - 172 .22 

Benzene U 125 114 91 125 116 93 2 66 - 142 21 

Trichloroethene U 125 98.3 79 125 99.0 79 1 62 - 137 24 

Toluene u 125 123 98 125 127 102 3 59 - 139 21 

Chlorobenzene u 125 99 79 125 108 86 9 60 - 133 21 

0004*5 



QA/QC for BNA in Water 

Results of the Surrogate Percent Recoveries for BNA in Water 

Prior to extraction, each sample was spiked with a six component surrogate mixture consisting of nitrobenzene-dj, 2-
fluorobip'henyl, terphenyl-d,,,, phenol-cL,, 2-fluorophenol, and 2,4,6-tribromophenol. The surrogate percent recoveries, 
listed in Table 2.3, ranged from 25 to 80. All eighteen surrogate percent recoveries were within the acceptable QC limits. 

Results of the LCS Analysis for BNA in Water 

The percent recoveries for the LCS analysis, listed in Table 2.4, ranged from 14 to 89. All eleven percent recoveries were 
within the acceptable QC limits. 

\Oai33\DEL\AR\0007\QUANTAAR 
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Table 2.3 Results of the Surrogate Percent Recoveries for BNA in Water 
WA# 0-133 Quanta Resources 

Sample No. Surr. 1 Surr. 2 Surr. 3 Surr. 4 Surr. 5 Surr. 6 

Method Blank 05/16/00 35 51 71 63 61 69 
LCS-1 25 54 80 69 45 76 
Control H 2 0 31 48 72 58 60 70 

Surrogate Limits 

Surr 1 = 2-Fluorophenol (19- 118) 
Surr 2 = Phenol-d5 (24- 117) 
Surr 3 = Nitrobenzene-d5 (48- 106) 
Surr 4 = 2-Fluorobiphenyl (51- 108) 
Surr 5 = 2,4,6-Tribromophenol (38- 153) 
Surr 6 = Terphenyl-d 14 (20- 165) 

\D0133\Del\AnD007\QuantaResults 
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Table 2.4 Results ofthe LCS Analysis for BNA in Water 

WA# 0-133 Quanta Resources 

LCS 

Spike LCS LCS QC Limits 

Added Cone. % 

Compound Name Ug/L Rec. % Rec. 

Phenol 100 76 76 32 - 127 

2-Chlorophenol 100 63 63 24 - 138 

1,4-Dichlorobenzene 100 77 77 23 - 87 

n-Nitroso-di-n-propylamine 100 88 88 66 - 128 

1,2,4-Trichlorobenzene 100 74 74 47 - 95 

4-Chloro-3-methylphenol 100 74 74 50 - 120 

Acenaphthene 100 86 86 67 - 98 

2,4-Dinitrotoluene 100 89 89 73 - 122 

4-Nitrophenol 100 14 14 10 - 181 

Pentachlorophenol 100 21 21 10 - 184 

Pyrene 100 75 75 68 - 114 
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I 
QA/QC for BNA in Soil 

Results of the Surrogate Percent Recoveries for BNA in Soil 

Prior to extraction, each sample was spiked with a six component surrogate mixture consisting of nitrobenzene-dj, 2-
fluorobiphenyl, terphenyl-dl4, phenol-d5, 2-fluorophenol, and 2,4,6-tribromophenol. The surrogate percent recoveries, 
listed in Table 2.5, ranged from 42 to 88. All 96 surrogate percent recoveries were within the acceptable QC limits. 

Results of the MS/MSD Analysis for BNA in Soil 

The sample A19070 was chosen for the matrix spike/matrix spike duplicate (MS/MSD) analysis. The percent recoveries, 
listed in Table 2.6, ranged from 56 to 104. Twenty out of 22 percent recoveries were within the acceptable QC limits. 
The RPD values, also listed in Table 2.6, ranged from 4 to 19. All eleven RPD values were within the acceptable QC 
limits. 

Results of the LCS Analysis for BNA in Soil 

The percent recoveries for the LCS analysis, listed in Table 2.7, ranged from 78 to 90. All eleven percent recoveries were 
within the acceptable QC limits. 
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Table 2.5 Results ofthe Surrogate Percent Recoveries for BNA in Soil 
WAS 0-133 Quanta Resources 

Sample No. Surr. 1 Surr. 2 Surr. 3 Surr. 4 Surr: 5 SUIT. 6 

Method Blank 05/16/00 47 56 75 77 68 83 

LCS-1 50 59 76 76 72 83 

A19072 49 59 64 60 67 63 

A19073 47 61 70 64 73 61 

A19075 47 60 72 58 61 56 

A19076 47 56 69 50 60 54 

A19077 54 67 81 58 74 65 

A19078 54 67 85 59 64 56 

A19071 50 66 77 63 70 81 

A19070 46 62 75 64 67 63 

A19070MS 55 65 80 66 66 74 

A19074 42 54 64 61 62 60 

A19070MSD 45 61 84 68 77 88 
A19070 (Dilution) 48 65 67 82 62 79 
A19071 (Dilution) 51 69 54 80 56 83 
Control Sediment 42 51 68 57 59 57 

Surrogate Limits 

Surr 1 = 2-Fluorophenol (33 - 110) 
Surr 2 = Phenol-d5 (30- 119) 
Surr 3 = Nitrobenzene-d5 (34- 113) 
Surr 4 = 2-Fluorobiphenyl (24 - 120) 
Surr 5 = 2,4,6-Tribromophenol (23- 160) 
Surr 6 = Terphenyl-d 14 (20- 152) 
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Table 2.6 Results of the MS/MSD Analysis for BNA in Soil 

WAS 0-133 Quanta Resources 

Based on Dry Weight 

Sample: A19070 

MS MSD 

Sample Spike MS MS Spike MSD MSD QC Limits 

Result Added Cone. % Added Cone. % 
Compound Name Mg/kg Mg/kg Mg/kg Rec. Ug/kg Mg/kg Rec. RPD % Rec. RPD 

Phenol U 25000 22000 88 25000 21000 84 5 68 - 104 35 

2-Chlorophenol U 25000 18000 72 25000 19000 76 5 53 - 116 50 

1,4-Dichlorobenzene U 25000 18000 72 25000 19000 76 5 19 - 90 27 

n-Nitroso-di-n-propylamine U 25000 26000 104 25000 25000 100 4 70 - 139 38 

1,2,4-Trichlorobenzene U 25000 19000 76 25000 22000 88 15 50 - 104 23 

4-Chloro-3-methylphenol U 25000 21000 84 25000 22000 88 5 74 - 118 33 

Acenaphthene: 26000 25000 41000 60 • 25000 40000 56 * 7 64 - 107 19 

2,4-Dinitro toluene U 25000 19000 76 25000 22000 88 15 6? - 151 47 

4-Nitrophenol u 25000 14000 56 25000 17000 68 19 54 - 139 50 

Pentachlorophenol u 25000 18000 72 25000 21000 84 15 41 - 154 47 

Pvrene 27000 25000 50000 92 25000 51000 96 4 63 - 139 36 
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Table 2.7 Results of the LCS Analysis for BNA in Soil 

WA# 0-133 Quanta Resources 

Based on dry weight 

LCS 

Spike LCS LCS QC Limits 

Added Cone. % 

Compound Name fig/kg ug/kg Rec % Rec. 

Phenol 10000 8100 81 62 - 114 

2-Chlorophenol 10000 7900 79 55 - 126 

1,4-Dichlorobenzene 10000 8500 85 38 - 117 

n-Nitroso-di-n-propylarnine 10000 9000 90 75 - 140 

1,2,4-Trichlorobenzene 10000 7800 78 66 - 115 

4-Chloro-3-methylphenol 10000 7800 78 69 - 120 

Acenaphthene 10000 8800 88 70 - 105 

2,4-Dinitrotoluene 10000 8800 88 74 - 141 

4-Nitrophenol 10000 8800 88 58 - 138 

PentachJorophenol 10000 8300 83 60 - 139 

Pyrene 10000 8000 80 76 - 126 
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QA/QC for Pesticides in Water 

Results of the Surrogate Percent Recoveries for Pesticides in Water 

Prior to extraction each sample was spiked with a two component surrogate mixture consisting of tetrachloro-m-xylene 
and decachlorobiphenyl. The surrogate percent recoveries, listed in Table 2.8, ranged from 21 to 49. All twelve 
surrogate percent recoveries were within the acceptable QC limits. 

Results of the LCS Analysis for Pesticides in Water 

The percent recoveries for the LCS analysis, listed in Table 2.9, ranged from 58 to 122. Sixteen out of twenty percent 
recoveries were within the acceptable QC limits. 
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Table 2.8 Results ofthe Surrogate Percent Recoveries for Pesticides in Water 
WA# 0-133 Quanta Resources 

Percent Recovery (%) for Pesticides Analysis 
Sample LP TCMX - 1 TCMX - 2 PCB - 1 PCB - 2 

Method Blank 49 40 34 27 
LCS-1 29 21 40 34 
Control H2O 47 39 39 34 

QC 
Limits 

Tetrachloro-m-xylene (TCMX) (6 - 154) 
Pecachlorobiphenyl (PCB) (16-155) 
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Table 2.9 Results ofthe LCS Analysis for Pesticides in Water 

WA# 0-13.3 Quanta Resources 

LCS 
Spike 
Added 

Compound Name ug/L 

alpha-BHC 0.50 0.37 74 68 - 124 

gamma-BHC (Lindane) 0.50 0.37 74 72 - 118 

Heptachlor 0.50 0.37 74 60 - 124 

Aldrin 0.50 0.29 58 * 61 - 109 

beta-BHC 0.50 0.61 122 67 - 122 

delta-BHC 0.50 0.35 70 21 - 92 

Heptachlor epoxide 0.50 0.39 78 73 - 111 

Endosulfan I 0.50 0.39 78 65 - 117 

gamma-Chlordane 0.50 0.34 68 63 - 108 

alpha-Chlordane 0.50 0.35 70 70 - 115 

4,4'-DDE 0.50 0.37 74 62 - 119 

Dieldrin 0.50 0.36 72 62 - 113 

Endrin 0.50 0.43 86 68 - 115 

Endosulfan I I 0.50 0.37 74 57 - 123 

4,4'-DDD 0.50 035 70 58 - 118 

4,4'-DDT 0.50 0.31 62 * 77 - 115 

Endrin aldehyde 0.50 0.32 64 58 - 127 

Endosulfan sulfate 0.50 0.35 70 37 - 135 
Methoxychlor 0.50 0.30 60 * 66 - 112 

Endrin ketone 0.50 0.33 66 * 74 - 124 

LCS LCS QC Limits 

Cone. % 
ug/L Rec. % Rec. 
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QA/QC for Pesticides in Soil 

Results of the Surrogate Percent Recoveries for Pesticides in Soil 

Prior to extraction, each sample was spiked with a two component surrogate mixture consisting of tetrachloro-m-xylene 
and decachlorobiphenyl. The surrogate percent recoveries, listed in Table 2.10, ranged from 17 to 162. Fifty-five out of 
56 surrogate percent recoveries were within the acceptable QC limits. 

Results of the MS/MSD Analysis for Pesticides in Soil 

The sample A19072 was chosen for the matrix spike/matrix spike duplicate (MS/MSD) analysis. The percent recoveries, 
listed in Table 2.11, ranged from 18 to 143. Thirty-six out of .40 percent recoveries were within the acceptable QC limits. 
The RPD values, also listed in Table 2.11, ranged from 30 to 72. One out of twenty RPD values were within the 
acceptable QC limits. 

Results of the LCS Analysis for Pesticides in Soil 

The percent recoveries for the LCS analysis, listed in Table 2.12, ranged from 64 to 96. All twenty percent recoveries 
were within the acceptable QC limits. 
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Table 2.10 Results of the Surrogate Percent Recoveries for Pesticides in Soil 
WA# 0-133 Quanta Resources 

Percent Recovery (%) for Pesticides Analysis 
Sample ED TCMX - 1 TCMX - 2 PCB - 1 PCB - 2 

Method Blank 78 81 106 106 

LCS-1 69 76 89 87 

A19070 143 32 55 20 

A19071 144 40 132 20 

A19072 162 * 60 118 23 

A19072MS 97 74 99 37 

A19072MSP 66 53 71 27 

A19073 84 49 81 19 

A19074 94 47 106 17 

A19075 105 48 99 28 

A19076 145 71 104 38 

A19077 82 62 84 41 

A19078 83 75 80 56 

Control Sediment 79 75 84 91 

QC 
Limits 

Tetrachloro-m-xylene (TCMX) . (6-154) 
Pecachlorobiphenyl (PCB) (16 - 155) 
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Table 2.11 Results ofthe MS/MSD Anfllyiij for Pesticides in Soil 

WA# 0-133 Quanta Resources 

Based on Dry Weight 

Sample: A19072 

Compound Name 

MS MSD 

Sample Spike MS MS Spike MSD MSD QC Limits 

Result Added Cone. % Added Cone. % 
Mg/kg Mg/kg Mg/kg Rec. Mg/kg Mg/kg Rec. RPD % Rec. RPD 

alpha-BHC U 120 125 105 119 77 65 47 • 35 - 116 35 

gamma-BHC (Lindane) U 120 140 116 119 97 81 36 • 30 - 132 35 

Heptachlor U 120 130 107 119 86 72 39 • 42 - 122 35 

Aldrin U 120 120 98 119 75 63 43 • 40 - 121 35 

beta-BHC U 120 170 143 • 119 110 94 41 • 38 - 125 35 

delta-BHC U 120 140 120 • 119 88 73 49 • 3 - 80 35 

Heptachlor epoxide U 120 110 95 119 76 64 39 '• 45 - 117 35 

Endosulfan I U 120 120 103 119 82 69 40 • 38 - 124 35 

gamma-Chl ordane 30.8 120 76 38 * 119 49 18 • 72 • 45 - 116 35 

alpha-Chlordane Li- 120 100 86 119 68 57 41 • 38 - 123 35 

4,4'-DDE Li 120 130 108 119 77 64 51 • 23 - 127 35 

Dieldrin u 120 120 97 119 70 59 49 • 31 - 125 35 

Endrin u 120 140 115 119 88 74 43 • 29 - 131 35 
Endosulfan I I u 120 120 103 119 82 69 40 • 14 - 155 35 
4,4-DDD u 120 140 114 119 84 70 48 • 9 - 134 35 
4.4-DDT 5.8 120 140 112 119 90 71 45 • 23 - 150 35 
Endrin aldehyde U 120 56 46 119 41 34 30 26 - 135 35 
Endosulfan sulfate 14.4 120 120 87 119 76 52 51 • 19 - 144 35 
Methoxychlor U 120 140 120 119 96 80 40 • 31 - 133 35 
Endrin ketone U 120 140 119 119 95 80 39 • 19 - 139 35 
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Table 2.12 Results ofthe LCS Analysis for Pesticides in Soil 

WA# 0-133 Quanta Resources 

Based on dry weight 

LCS 
Spike LCS LCS QC Limits 
Added Cone. % 

Compound Name Ug/kg ug/kg Rec. % Rec. 

alpha-BHC 50 35 70 51 - 124 

gamma-BHC (Lindane) 50 37 74 56 - 125 

Heptachlor 50 43 86 59 - 124 

Aldrin 50 39 78 55 - 131 
beta-BHC 50 40 80 57 - 121 

delta-BHC 50 33 66 18 - 89 

Heptachlor epoxide 50 39 78 56 - 122 

Endosulfan I 50 43 86 56 - 127 

gamma-Chlordane 50 32 64 52 - 117 

alpha-Chlordane 50 39 78 56 - 126 

4,4'-DDE 50 37 74 56 - 127 

Dieldrin 50 39 78 56 - 123 

Endrin 50 44 88 55 - 130 

Endosulfan I I 50 .43 86 50 - 138 
4,4'-DDD 50 43 86 52 - 128 

4,.4-DDT 50 44 88 55 - 143 

Endrin aldehyde 50 38 76 42 - 136 

Endosulfan sulfate 50 41 82 42 - 137 
Methoxychlor 50 48 96 50 - 134 

Endrin ketone 50 46 92 54 - 136 
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QA/QC for PCB in Water 

Results of the Surrogate Percent Recoveries for PCB in Water 

Prior to extraction, each sample was spiked with a two component surrogate mixture consisting of tetrachloro-m-xylene 
and decachlorobiphenyl. The surrogate percent recoveries, listed in Table 2.13, ranged from 65 to 110. All twelve 
surrogate percent recoveries were within the acceptable QC limits. 

Results of the LCS Analysis for PCB in Water 

The percent recoveries for the LCS analysis, listed in Table 2.14, were 106 and 112. Both percent recoveries were within 
the acceptable QC limits. 
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Table 2.13 Results ofthe Surrogate Percent Recoveries for PCB in Water 
WA# 0-133 Quanta Resources 

• Percent Recovery (%) for Pesticides Analysis 
Sample LP TCMX - 1 TCMX - 2 PCB - 1 PCB - 2 

Method Blank 67 84 104 107 

LCS-1 6 6 9 0 1 0 8 1 1 0 

Control H2O 65 77 101 105 

QC 
Limits 

Tetrachloro-m-xylene (TCMX) (23 - 112) 
Pecachlorobiphenyl (PCB) (21 - 134) 
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Table 2.14 Results ofthe LCS Analysis for PCB in Water 

WA# 0-133 Quanta Resources 

LCS 
Spike LCS LCS QC Limits 
Added Cone. % 

Compound Name ug/L ug/L Rec. % Rec. 

Aroclor-1016 5 5.6 112 54 - 164 
Aroclor-1260 10 11 106 80 - 145 
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I 
QA/QC for PCB in Soil 

Results of the Surrogate Percent Recoveries for PCB in Soil 

Prior to extraction, each sample was spiked with a two component surrogate mixture consisting of tetrachloro-m-xylene 
and decachlorobiphenyl. The surrogate percent recoveries, listed in Table 2.15, ranged from 55 to 289. Fifty-two out of 
56 surrogate percent recoveries were within the acceptable QC limits. 

Results of the MS/MSD Analysis for PCB in Soil 

The sample A19071 was chosen for the matrix spike/matrix spike duplicate (MS/MSD) analysis. The percent recoveries, 
listed in Table 2.16, ranged from 74 to 124. All four percent recoveries were within the acceptable QC limits. The RPD 
values, also listed in Table 2.16, were 5 and 6. Both RPD values were within the acceptable QC limits. 

Results of the LCS Analysis for PCB in Soil 

The percent recoveries for the LCS analysis, listed in Table 2.17, were 110 and 112. Both percent recoveries were within 
the acceptable QC limits. 
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Table 2 .15 Results of the Surrogate Percent Recoveries for PCB in Soil 
WA# 0-133 Quanta Resources 

Percent Recovery (%) for Pesticides Analysis 
Sample LD TCMX - 1 TCMX-2 DCB - 1 DCB - 2 

Method Blank 89 88 116 123 
LCS-1 88 88 115 121 
A19070 127 289 * 111 81 
A19071 126 235 * 110 63 
A19071MS 121 289 * 79 56 
A19071MSD 136 271 * 81 55 
A19072 190 78 123 87 
Al 907.3 94 98 130 97 
A19074 89 95 120 80 
A19075 121 94 92 72 
A19076 113 94 95 80 
A19077 106 96 96 88 
A19078 107 97 79 80 
Control Sediment 121 99 99 104 

QC 
. Limits 

Tetrachloro-m-xylene (TCMX) (19-191) 
Decachlorobiphenyl (DCB) (21 - 155) 
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Table 2.16 Results ofthe MS/MSD Analysis for PCB in Soil 

WA* 0-133 Quanta Resources 

Based on Dry Weight 

Sample: A19071 

Compound Name 

MS MSD 

Sample Spike MS MS Spike MSD MSD QC Limits 

Result Added Cone. % Added Cone. % 
ug/kg Mg/kg Rec. ug/kg ug/kg Rec. RPD % Rec. 

Aroclor-1016 U 1357 1600 118 1354 1700 124 5 58 - 133 20 
Aroclor-1260 t j 2714 2000 74 2709 2100 79 6 40 - 159 15 
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Table 2.17 Results ofthe LCS Analysis for PCB in Soil 

WA# 0-133 Quanta Resources 

Based on dry weight 

LCS 
Spike LCS LCS QC Limits 
Added Cone. % 

Compound Name Mg/kg ug/kg Rec. % Rec. 

Aroclor-1016 500 550 110 54 - 164 
Aroclor-1260 1000 1100 112 80 - 145 
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QA/QC for Metals in Water 

Results of the LCS Analysis for Metals in Water 

The percent recoveries for the LCS analysis, listed in Table 2.18, ranged from 86 to 118. No QC limits were provided by 
the subcontracted laboratory for this analysis. 
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Table 2 .18 Results of the LCS Analysis for Metals in Water 

WA# 0-133 Quanta Resources 

LCS 
Certified Concentration LCS 

Concentration Found % 
Compound Name ug/L ug/L Rec. 

Aluminum 50000 48025.87 96 
Antimony 500 458.98 92 
Arsenic 500 463.79 93 

Barium 500 477.98 96 
Beryllium 50 45.83 92 
Cadmium 500 452.94 91 
Calcium 100000 92204.75 92 
Chromium 500 464.60 93 
Cobalt 500 459.86 92 
Copper 500 474.94 95 
Iron 50000 45478.45 91 
Lead 500 457.24 91 
Magnesium 100000 91435.30 91 
Manganese 500 465.21 93 
Mercury 1.0 0.86 86 
Nickel 500 456.69 91 
Potassium 25000 23895.61 96 
Selenium 500 433.05 87 
Silver 50 47.91 96 
Sodium 100000 92060.59 92 
Thallium 500 462.87 93 
Vanadium 500 470.94 94 
Zinc 500 592.18 118 
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QA/QC for Metals in Soil 

Results of the LCS Analysis for Metals in Soil 

The percent recoveries for the LCS analysis, listed in Table 2.19, ranged from 65 to 129. All 46 recovered concentrations 
were within the acceptable QC limits. 

Results of the MS/MSD Analysis for Metals in Soil 

The sample A19078 was used for the matrix spike/matrix spike duplicate (MS/MSD) analysis. The percent recoveries, 
listed in Table 2.20, ranged from 31 to 141. Thirteen out of sixteen percent recoveries were within the acceptable QC 
limits. 

Results of the Duplicate Analysis for Metals in Soil 

The sample A19078 was used for the duplicate analysis. The values for relative percent difference (RPD), listed in Table 
2.21, ranged from 0 (zero) to 5. All nineteen reported RPD values were within the acceptable QC limits. The RPD 
values for antimony, selenium,-and thallium were not calculated since one or both of the concentrations for the sample and 
the duplicate were below the corresponding MDL values. 
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Table 2.19 Results of the LCS Analysis for Metals in Soil 
WA# 0-133 Quanta Resources 

LCS 
Certified Concentration LCS QC Limits 

Concentration Found % 

Compound Name mg/kg mg/kg Rec. mg/kg 

Aluminum 5250.0 5083.4 97 3140.0 - 7360.0 

Antimony 33.0 21.3 65 5.9 - 60.2 

Arsenic 93.9 98.2 105 69.8 - 118.0 

Barium 330.0 379.7 115 254.0 - 405.0 

Beryllium 42.7 42.6 100 33.5 - 51.9 

Cadmium 97.2 99.7 103 74.8 - 120.0 

Calcium 1320.0 1258.1 95 986.0 - 1650.0 

Chromium 46.0 50.2 109 35.5 - 56.5 

Cobalt 120.0 125.3 104 95.6 - 145.0 

Copper 147.0 153.1 104 121.0 - 174.0 

Iron 10200.0 9058.7 89 5920.0 - 14500.0 

Lead 135.0 137.6 102 103.0 - 167.0 

Magnesium 2340.0 2347.0 100 1890.0 - 2790.0 

Manganese 166.0 162.6 98 127.0 - 205.0 

N lercury 2.2 2.8 129 1.5 - 2.9 

>' ickel 138.0 146.1 106 108.0 - 168.0 

P jtassium 1480.0 1461,9 99 1100.0 - 1950.0 

Selenium 96.0 93.7 98 7.1.2 - 121.0 

Silver 86.0 93.2 108 64.6 - 109.0 

Sodium 845.0 836.8 99 531.0 - 1160.0 

Thallium 45.7 50.9 111 23.2 - 68.3 

Vanadium 65.1 66.0 101 44.4 - 85.8 

Zinc 75.0 73.6 98 58.0 - 92.1 
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Table 2.19 (cont.) Results of the LCS Analysis for Metals in Soil 

WA# 0-133 Quanta Resources 

LCS 
Certified Concentration LCS QC Limits 

Concentration Found % 

Compound Name mg/kg mg/kg Rec mg/kg 

Aluminum 5250.0 5318.6 101 3140.0 - 7360.0 

Antimony 33.0 22.1 67 5.9 - 60.2 

Arsenic 93.9 94.3 100 69.8 - 118.0 

Barium 330.0 348.7 106 254.0 - 405.0 

Beryllium 42.7 42.3 99 33.5 - 51.9 

Cadmium 97.2 96.9 100 74.8 - 120.0 

Calcium 1320.0 1313.4 100 986.0 - 1650.0 

Chromium 46.0 49.5 108 35.5 - 56.5 

Cobalt 120.0 122.0 102 95.6 - 145.0 

Copper 147.0 153.9 105 121.0 - 174.0 

Iron 10200.0 9292.1 91 5920.0 - 14500.0 

Lead 135.0 137.3 102 103.0 - 167.0 

Magnesium 2340.0 2331.3 100 1890.0 - 2790.0 

Manganese 166.0 164.1 99 127.0 - 205.0 

Mercury 2.2 2.8 129 1.5 - 2.9 

Nickel 138.0 141.2 102 108.0 - 168.0 

Potassium 1480.0 1473.4 100 1100.0 - 1950.0 

Selenium 96.0 91.4 95 71.2 - 121.0 

Silver 86.0 90.9 105 64.6 - 109.0 

Sodium 845.0 888.3 105 531.0 - 1160.0 

Thallium 45.7 52.7 115 23.2 - 68.3 

Vanadium 65.1 65.6 101 44.4 - 85.8 

Zinc 75.0 83.4 111 58.0 - 92.1 
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Table 2.20 Results of the Matrix Spike Analysis for Metals in Soil 
WA# 0-133 Quanta Resources 

Based on Dry Weight 

Sample©: A19078 

Metal 

Sample 
Cone 

mg/kg 

MS 
Spike 

Added 
mg/kg 

MS 
Cone 

mg/kg 

MS 
% 

Rec 

Recommended 
QC Limits 

%Rec 

Antimony 1.5765 42.85 15.0258 31 * 75- 125 
Arsenic 13.8676 17.14 30.2719 96 75-• 125 
Barium 72.8866 857.04 983.7243 106 75 -• 125 
Beryllium 1.0102 21.43 22.6691 101 75 • • 125 
Cadmium 0.3635 21.43 21.7255 100 75 • •125 
Chromium 74.6305 85.70 168.8211 110 75-• 125 
Cobalt 12.4471 214.26 230.6739 102 75 - 125 
Copper 89.7655 107.13 204.9384 108 75- 125 
Lead 98.1200 8.57 110.2242 141 * 75 - 125 
Manganese 671.8378 214.26 922.8378 117 75- 125 
Nickel 33.6818 214.26 253.0826 102 75 - 125 
Selenium U 4.29 2.4478 57 * 75 - 125 
Silver 3.3186 21.43 25.0506 101 75 -•125 
Thallium U 21.43 20.4700 96 75 • • 125 
Vanadium 38.6375 214.26 267.6320 107 75 • -125 
Zinc 201.9726 214.26 418.4852 101 75 -125 
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Table 2.22 Results of the Duplicate Analysis for Metals in Soil 
WA# 0-133 Quanta Resources 

Based on Dry Weight 

Relative 

Sample: A19078 Sample Duplicate Percent 

Cone. Cone. Difference 

Metal mg/kg mg/kg (%) 

Aluminum 17000. 0887 17117.8878 1 

Antimony 1. 5765 U NC 

Arsenic 13. 8676 13.3494 4 

Barium 72. 8866 73.3846 1 

Beryllium 1. 0102 0.9739 4 

Cadmium 0. .3635 0.3701 2 

Calcium 4322. .5972 4552.9951 5 

Chromium 74. 6305 74.9839 0 

Cobalt 12. .4471 12.5786 1 

Copper 89. .7655 90.3286 1 

Iron 33923, .3700 34514.7479 2 

Lead 98 .1200 99.7256 2 

Magnesium 8.122 .4992 8236.5705 1 

Manganese 671 .8378 680.9062 1 

Nickel 33 .6818 34.6073 3 

Potassium 3337 .5765 3359.3630 1 

Selenium • U U NC 

Silver 3 .3186 3.3983 2 

Sodium 5163 .1795 5274.9149 2 

Thallium U U NC 

Vanadium 38 .6375 39.0228 1 

Zinc 201 .9726 206.1922 2 
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REAC, Edison, NJ 
; ^ & Q f i ) 321-4200 

EPA Contract 68=C4-0022 

0502,00-

»7HA|M QF CUSTODY RECORD 
Project Name: $.4 

Project Number: ft- l / \ - t n ? < 1 ^ _ _ 
Z^JUo^smJConlacl. Q , M * l ^ r - Phone:lj73Q 3.*/^*** 

No: 02064 

Sample Identification 

SHEET NO._£OF_/_ 
Analyses Requested 

Special Instructions 

Sediment 
OS - Drum Solids 
OL - Drum Liquids 
X - Other 

PW-
GW-
SW-
SL -

Potable Water 
Groundwater 
Surface Water 
Sludge 

S 
W 
O 
A 

Soil 
Water 
Oil 
Air 

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY # 

1—r 
ItemsfReason Relinquished By Date | Received By Date Time 

l i t f t * i fi r *-f % 

Items/Reason 

iChv 

c 

Date 

7W> 
Received By Time 

ISM. 

8/94 



REAC, Edison, NJ 
7 ^ 9 0 8 ) 321-4200 

EPA Contract 68=e4-0Q22-t 

CHAIN OF CUSTODY RECORD 
Project Namfi. / V / ^ M PfSo^rceS 
Project N.imhfir: J?//4 DO/ ^3 
RFW Cnntar:!: ' ^ A J 

Sample Identification 

r No: 02068 
Phon£,?jP/> 2 P / - ? ^ f c ? 

SHEET NO. r OF I 
Analyses Requested 

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY # 

ItemsfReason Relinquished By Date Received By Dale Time Items/Reason Relinquished By Date Received By Data Time 

Y1K.Q 

i • — • 1— - — — — 
H/'M 



CHAIN OF C^oTODY RECORD 
106 COASTAL WAY • JUPITER, FL 33477 
TEL: (561) 575-2477 • FAX: (561) 575-2497 

COMPANY Lc^Khctd MprVin 
ADDRESS 2*210 W pad br idq e- flY* 
ed\^o^i NT h<4<i?>-t- Along 

PHONE # (732) ? > 2 \ - 4 2 . ( ? Z FAX ( ) _ _ _ _ _ 
P.O. tf 

PROJECT MANAGER Dtan C-OO K'eZ-
PROJECT ID/LOCATION 

SAMPLE 
IDENTIFICATION 

Control S&.imw _ 

SAMPLE 
TYPE 

SAMPLED BY 
6^cH f telpher-

RELINQUISHED BY: 

RELINQUISHED BY-

METHOD OF SHIPMENT 

CONTAINER 

SIZE 

|t>0 

TYPE 

SAMPLING 

DATE 

DATE 
TIME: 

osr . io Do 
"7 /v 

DATE 
TIME: 

DATE 
TIME: 

TIME 

Oe(ID 

SAMPLE TYPE 
1. WASTEWATER 

^SOIL/SEDIMENT 
3. SLUDGE 
A. OIL 

S. DRINKING WATER 
(5) WATER (GW/MWffSwj) 
7. TISSUE 
8. OTHER (SPECIFY) 

CONTAINER TYPE 
0 PLASTIC 
g ) GLASS 
V-VOA 

PRESERVATIVE 

RECEIVED BY: 

RECEIVED BY: 

RECEIVED FOR LAB BY: 

COOLER TEMPERATURE 

W u n K Ohui_R tt . 

DUE DATE : 

DATE S" 
TIME: 

DATE 
TIME: 

DATE 

_ _ 2 

In V 

TIME: 

r 

SPECIAL INSTRUCTIONS: 

[ _ | R U S H .... BUSINESS DAY TURN AROUND 

fZI ROUTINE 
Sample disposal information 
Are then* any other known or suspeclcd conlaniinanls in these 
samples other than those listed nhove? 

Yes No II Yes, 1 st Known . 



Lockheed Martin Technology Services Croup 
Environmental Services REAC 
2890 V\ oodbridge Avenue. Building 209 Annex Ed.son. IS J 08837-3679 
"elephone 732-321-1200 Facsimile 732-494-4021 

GPL 
202 Perry Parkway 
Gaithersburg, MD 20877 

—4> 
LOCKHEED M A R T I N ^ 

!1 June2000 Attn: Marty Sadoughi 

Project * R1A-00133 Quanta Resources 

As per Lockheed Martin / REAC Purchase Order GB83753J73, please analyze samples according to the following 

parameters. 

Anah-sis/Metbod 
R A n — . #• of samples 

BNA/ SW-846-8270C Sediment 8 
Bivalves 3 

Pesticides/ SW-846-8081A Sediment 8 
Bivalves 3 

PCB / SW-846-8082 Sediment 8" PCB / SW-846-8082 
Bivalves 3 

TAL Metals/ Sediment -8 

«w.itttJiftm and Serie5 TOG© Bivalves • 3-

Data package: Pad^wkfe-Diskette Deliverable 1 

All applicable QA/QC (MS/MSD) analysis 
-earrmre-and-OC result tables plus a signed 

Samples are expected to arrive at your laboratory on May 04. 2000. 
as per method, wiH-brpcrfui med uu um MLULIII uutrix. PrelLn. 
conv of our Chain of Custody must he faxed to RE AC 10 business da^ after receint of thef samples. The complete data 
package is due 21 business days after receipt ofthe last samples. The complete data package must include all items 
oa _ deliverables, c h i * ^ ExpecraH samples to he drffioiir matrix ami all raw data must be 
included in final analytical report. 

ALL ORGANIC EXTRACTHJNSONSOLrJJS-B^B^A^ rBySOXHLET EXTRACTION 

Please submit all reports and technical questions concerning this project to John Johnson at (732) 321-4248 or fax 
to (ITT) 494-4Q2D". Any contra'-"question please rail Ray McCurdy at (732) 321-4296. 

Sincerely. 

Deborah Killeen 
Data Validation and Report Writing Group Leader 
Lockheed Martin / REAC Project 

DK:jj Attachments 
Thc estimated c^t for these analyses is $7145 

cc. R. Singh vi 
M. Sprenger 
0133\non\mem\200x\sub\0133Con3 

Eile 
R McCurdy 
G. Molnar 
D. Killeen 

0 0 0 7 7 



Lockheed Martin Technology Services Croup 
Environmental Services REAC 
2890 Woodbridge Avenue. Building 209 Annex Edison. NJ 08837-3679 
Telephone 732-321-4200 Facsimile 732-494-^021 

LOCKHEED MARTIN 

GLP Laboratories, L L L P 
202 Perry Parkway 
Gaithersburg, MD 20877 

Attn.: Marty Sadoughi 13 June 2000 

Dear Mr Sadoughi: 

Upon review of your analytical report from Quanta Resource Site WA# R1A00133, your 
reference numbers 0005046 for metals analysis of soil samples the following information is 
required. 

1. ) On Form X, page 4029, total metals detection limits are reported as PQLs and MDLs. 
Are these MDLs based on your laboratory studies, or do they represent IDLs? 

2. ) For the MDLs, please provide a summary table recapitulating your laboratory MDL 

We would appreciate a response to these questions within twenty-four hours of receiving this 
letter, as our deadline for reporting to our client is rapidly approaching. If you have any 
questions please call Dr. Antonio Lo Surdo at (732) 494 -4012, or fax response to (732) 494 
-4020 

studv. 

Data Validation and Report Writing Group Leader 
Lockheed Martin Technology Services Group/REAC Project 



Lockheed Mar t in Technology Services Croup 

Environmental Services REAC „ „ « , n , A , o 
2890 V\oodhridge Avenue. Building 209 Annex Edison. NJ 08837-367* 

elephone 732-321 -4200 Facsimile 732-494-4021 

LOCKHEED MAR & 
TIN 

GPL Laboratories, L L L P 
202 Perry Parkway 
Gaithersburg, MD 20877 

Attn.: Marty Sadoughi 14 June 2000 

Dear Mr Sadoughi: 

Upon review of your analytical report from Quanta Resource Site WA# R1A00133, your 
reference numbers 0005103 for metals analysis of one water sample, the following information 
is required. 

1.) On Form III , page 4012, method detection limits are reported for preparation blank as 
well as initial and continuing calibration blanks. Please supply the water MDL study 
summary. 

We would appreciate a response to these questions within twenty-four hours of receiving this 
letter, as our deadline for reporting to our client is rapidly approaching. If you have any 
questions please call Dr. Antonio Lo Surdo at (732) 494 - 4012, or fax response to (732) 494 
-4020 

Thank vou. 

A' I 

Deborah Killeen 
Data Validation and Report Writing Group Leader 
Lockheed Martin Technology Services Group/REAC Project 



Lockheed Martin Technology Services Group 
Environmental Services REAC 
2890 Woodbridge Avenue. Building 209 Annex Ed.son, NJ 08837 3b7V 
Telephone 732-321-4200 Facsimile 732-194̂ 1021 

LOCKHEED MARTIN 

GPL Laboratories, L L L P 
202 Perry Parkway 
Gaithersburg, MD 20877 

Attn.: Marty Sadoughi 16 June 2000 

Dear Mr Sadoughi: 

Upon review of your analytical report from Quanta Resource Site WA# R1A00133, your 
reference numbers 0005103 for metals analysis of one water sample and one sediment sample, 
the following information is required. 

1.) On Form IV, page 4049, ICP INTERFERENCE CHECK SAMPLE, only the initial 
results for solutions A and AB are reported. Please supply the corrected form IV with the 
final ICSA and ICSAB as well as the backup raw data. 

We would appreciate a response to these questions within twenty-four hours of receiving this 
letter, as our deadline for reporting to our client is rapidly approaching. If you have any 
questions please call Dr. Antonio Lo Surdo at (732) 494 - 4012, or fax response to (732) 494 
-4020 

vou. 

Killeen 
Data Validation and Report Writing Group Leader 
Lockheed Martin Technology Services Group/REAC Project 

00080 



APPENDIX D 
Final Oil Characterization Report 

Quanta Resources Site 
Edgewater, NJ 
August 2000 



Lorfclinsr! M i run TccJiButojgr Scnices C n u p 
Enr i rgnmcaul S c n i m K E A C 
2S90 Wandhrlrtzc A v m a c Baik l inc 209 A B M V fcfUuuu. NJ 0JJS3"-i67:> 
Tdcj i i ione 732-32 l - l l n o Facsimile ?3 ! -4» i - *c? l 

LOCKHEED M A R T I N 
.4 

Date: 

To: Work Assignment Manager f U t b t / C ^ P ' Y & l A G j p f ^ . EPA/ERTC 

From: Vinod Kansal, Organic Group Leader, Analytical Section, REAC 

Subject: Preliminary Results of Project / P C t r t / f f f i fatpftrCoC WA# /^f^OO/'^^ 

Attached please find the preliminary results of the above referenced project for the following samples: 

Chain(s) of Custody No.: 6 >OS^ 
Analvses: 
No. of Samples: 

7 r j f f &;/ ClOsi&eSter/J«-b'd><7 

Matrix: 

Comments: ^ rJ* atfrtrj&J 

cc Raj Singhvi, V.Kansal 
Central File 

.„,DL, Angwcnyi 
Task Leader: £, . MolnAsi^ 



Preliminary Analytical Report Summary Date: June 16, 2000 

Subject: Results of Full Oil Characterization Analysis by GC-MS on the Quanta Resources site 
(R1A00133) 

Nine sediment samples collected from the Quanta Resources site (Chain of Custody # 02064) 
were requested for full oil characterization analysis. The analysis included the determination of 
saturates, polynuclear aromatic hydrocarbons (PAHs), steranes, hopanes and their pattern 
distributions, and the concentration of total petroleum hydrocarbons (TPH). Procedures for full 
oil characterization analysis are described in the next section. 

The analysis results of saturates, PAHs, steranes, hopanes and their pattern distributions of the 
samples are shown in Tables 1-4, respectively. The results of TPH are listed in Table 5. 

Tables 1.0 & 1.1 show that the samples contain saturates that below their detection limit (MDL). 
As a result, their pattern distributions are too low to be used for interpretation. 

Tables 2.0 & 2.1 show that sample collected from LOC 1 contains high concentrations of PAHs 
and their isomers. The results indicate that this location contaminated with fresh creosote (coal 
tar). Tables 2.0 & 2.1 also show that PAHs pattern distributions of the samples collected from 
other locations (i.e., LOC 2-6) are identical. The pattern distributions show that PAHs before 
phenanthrene (a three-ring PAH) in these locations were diminished, possibly through both 
evaporative and natural biodegradable weathering. The amount of PAHs (after phenanthrene) 
and their isomers of these samples diminished in a reducing order of LOC 3, LOC 2 SUB, LOC 
4, LOC 4 SUB, LOC 2, LOC 5, and LOC 6. Statistically, the amount of PAHs at LOC 4 is the 
same as that at LOC 4 SUB and at LOC 2, and LOC 5 is the same as LOC 6. In this case, the 
degree of weathering increased in an order of LOC 1, LOC 3, LOC 2 SUB, LOC 2 (LOC 4, LOC 
4 SUB), and LOC 5 (LOC 6). In conclusion, severe weathering occurred at both LOC 5 and 6 
such that the amount of light PAHs has already reduced to below their MDL and very low 
amount of heavy PAHs remains in these two locations. On the other hand, the sample at LOC 1 
seems to show no sign of weathering. 

Tables 3.0 & 4.0 show results of both steranes and hopanes measurements. The results of all 
samples below their MDL indicate that the source of contamination is believed to be non-crude 
oil. 

The concentrations of TPH, as listed in Table 5, below or near their MDL indicate that low 
amount of saturates was detected in the samples. Their TPH profiles also indicate that the 
samples (except LOC 1) have certain degrees of weathering. Overall, all samples (except LOC 1) 
are identified as biodegraded creosote (coal tar) substances. 

In this analysis, all calibration checks and surrogate recovery of the extraction passed the 
acceptable criteria. No MS/MSD are required for the analysis. The data package includes result 
tables of all analytes, a surrogate recovery table, and all necessary supporting files such as 
original calibration ranges, continuing calibration checks, and raw acquisition files. The package 
also includes documents such as chain of custody, extraction log, and %solid results. 



R1A00133 

The Analytical Method of Full Oil Characterization for Soil Samples 

The method outlines procedures for oil analysis/oil characterization. The complete method is based on the drafts 
submitted in May 1996 by J. Syslo, with titles of "Procedures for the Extraction and Analysis of Oil as Source Oil, 
and Oil Found in Aqueous and Solid Matrices." and "Revised Draft Action Plan for Analyses of Oil Spill 
Bioremediation Samples". The two drafts are a compilation of SW846's 8015B, ASTM's D3328, Marine Safety 
Laboratories Notice 5200.9, and several other methods used by the US Coast Guard, Environment Canada, and other 
labs that are currently developing methods and techniques for oil analysis/oil characterization. The method 
characterizes oil samples using standard oil fmgerprinting techniques, PAHs and their homologue patterns, saturated 
hydrocarbon patterns and distributions, and steranes and triterpanes (hopanes) isomers and distributions, as well as 
their overall intrinsic relationships with sources of oils. This new analytical method is still in "pilot" stage and is 
subjected to future changes to improve its performance. 

Extraction Procedure 

Approximately 30 grams of an oil sample was spiked with 500 uL of a surrogate mixture that contains anthracene-
d 1 0, 5a-androstane, and triacontane-d62 (400 ug/mL each). The sample was mixed with sufficient amount of 
anhydrous sodium sulfate, followed by Soxhlet extraction with 300 mL of methylene chloride for 16 hours. The 
methylene chloride solution was then concentrated to a final volume of 10 mL. 

Analytical Procedure 

One milliliter of the final extract of each sample was transferred to a GC vial, followed by spiking with 20 uL of an 
internal standard mix, prior to instrumental analysis. The internal standard mix contains phenanthrene-dio, chrysene-
di2, perylene-dI2, tetradecane-d30, and tetracosane-d50 (500 ug/mL each). 

A HP 5890 gas chromatograph/5972 mass selective detector (GC-MS) equipped with a 7673 autosampler was used 
to analyze samples. The instrument is operated on a PC equipped with the HP Chemstion/Enviroquant. 

The instrument operating conditions are as follows: 

Column 

Column flow 
Injection temperature 
Transferline temperature 
Source temperature 
Temperature program 

Injection mode 
Injection volume 
Liner 

Scan mode 
Electronic multiplier 

Rtx-5, 30 meter x 0.25mm ID, 0.50 um film thickness fused silica capillary 
(Restek) 
Helium at 1.1 mL/min (constant flow) 
290 °C 
290 °C 
170 °C 
50 °C for 0.5 min 
ramp to 295° C at 20° C/min (hold 8.5 min) 
ramp to 305° C at 25° C/min (hold 15 min) 
Splitess (purge time = 1 min) 
luL 
2 mm ID straight, packed with about 10 mm of silanized & conditioned glass 
wool. 
Selective Ion Monitoring (SIM) 
200 volts above the tune's value 

The analytical method includes two separate method files to quantitate different target analytes. The first one, 
OILSIMI, is used to acquire all samples using the above operating conditions and to quantitate saturates, PAHs, and 
TPH. The other one, HOPSTERI, is used for calculate hopanes, steranes, and surrogates. Quantiation of saturates, 
and PAHs are processed on Enviroquant, whereas PAHs' homologue isomers are identified and quantitated by 
manual search. 

Three separate calibration ranges were used for full oil analysis: the TPH calibration range includes five standards at 
1000, 5000, 10000, 25000, and 50000 ug/mL. The'hopane and sterane calibration range includes C27-sterane, C3 0-
hopane and three surrogates at 0.5, 1.0, 5.0, 10, and 25 ug/mL. The calibration range of saturates and PAHs include 

1 



R1A00133 

C8-C38 normal alkanes, pristane, phytane, 16 PAHs and three surrogates at 1.0, 5.0, 10, 25 and 50 ug/mL. The 
TPH/oil standard should be an original source, a similar product, or ideally obtained from the sampling site. 

Saturates and PAHs are quantitated using their individual average response factors. Quantitation of PAHs' 
homologue isomers was based on their parent PAHs' average response factors. The average response factor, RFBve, 
is used when target analytes are quantitated with an initial calibration curve. The continuing calibration response 
factor, RFcc, is used when target analytes are quantitated with a continuing calibration standard. 

Response Factor calculations 

The response factor of each specific analyte at each calibration concentration is calculated based on the following 
equation: 

_ Ac x lis 
Ais x Ic 

where 
RF = Response factor for a specific analyte 
A c = Area of the analyte in the standard 
I i s

 = Mass of the specific internal standard 
A i s = Area of the specific internal standard 
I c = Mass of the analyte in the standard 

The average response factor, RFo v e, is defined as follows: 

D r _ RFi + RF2 + ...RFn 

K̂ avc where n is the number of calibration standards. Usually, n = 5. 

The average response factor of each analyte of saturates, PAHs, C27-sterane, C30-hopane, three surrogates, and TPH 
is calculated either using Evironquant or QuattroPro. The standard deviation of the five-point calibration range is 
also calculated. The criteria of acceptable calibration range for all analytes are 30%. 

Analyte Concentration Calculations 

The SHC and PAHs, and surrogates were calculated using the average response factors of the method. The 
concentration ofthe detected analytes was calculated using the following equation: 

c = DFAuLsVt 

AisRFave(or RFcc)Vi Wto 

where 
Cu = Concentration of target analyte (mg/Kg) 
DF = Dilution Factor 
A u = Area of target analyte 
lis = Mass of specific internal standard (ng) 

v, = Volume of extract (uL) 
A i s = Area of specific internal standard 
RFcc = Continuing calibration response Factor 

= average Response Factor 
V i = Volume of extract injected (uL) 
Wto = Sample weight (g) 

The steranes and hopanes are calculated manually using QuattroPro. The surrogates are calculated using their 
average response factors in the method, HOPSTERI. The sum ofthe C 2 9 hopane(17a(H),21B(H>30-norhopane) and 
C 3 0 hopane (17a(H),21B(H)-hopane) are use to represent hopane concentrations for normalizing TPH data because 
they are widely recommended in oil literature. The concentrations of the 15 hopanes and 13 steranes in the samples 
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R1A00133 

are calculated based on the hopane and sterane compounds in the daily check. The hopane and sterane data is 
generally used to establish a "pattern" to be used either for source oil identification or for bioremediation 
monitoring. 

The TPH area of each sample is obtained by generating an extracted ion chromatogram (ETC) at m/z = 85 from its 
total ion chromatogram (TIC). The whole EIC is subsequently integrated as one peak. The response factor of each 
TPH standard is calculated based on area sum ofthe two internal standards, tetradecane-d30 and tetracosane-d50. 

The concentration ofthe TPH was calculated using the following equation: 

c _ DFAuLsVi 

AisRFav^or RF)Vi Wto 

where 
C„ = Concentration of target analyte (mg/Kg) 
DF = Dilution Factor 
A u = Integrated area of Ion 85 (one peak) 
lis = Mass of specific internal standard (ng) 
V, = Volume of extract (ul) 
A;s

 = Area sum of tetradecane-d30 and tetracosane-d: 

RF = Response Factor of the calibration check 
RF a v e = Average Response Factor 
Vi = Volume of extract injected (ul) 
Wto = Weight of sample (g) 

RF a v e is used when samples are associated with an initial calibration curve; whereas RF is used when samples are 
associated with a continuing calibration check. 

Sample Analysis 

The GC-MS is first tuned by injecting 50 ng of decafluorotriphenylphosphine (DFTPP) in the linear scan mode. 
After the system passed the DFTPP tune criteria, three mid-range calibration standards are used as daily calibration 
check standards: TPH standard at 10000 ug/mL, saturates and PAHs at 10 ug/mL, and hopane/sterane and 
surrogates of at 5.0 ug/mL. The response factor of each continuing calibration check standard (RFcc) is evaluated by 
comparison to the average response of it original calibration range. Continuing calibration check evaluation for 
saturates, PAHs, hopane, sterane, and surrogates is conducted on Enviroquant; Continuing calibration check 
evaluation for TPH is performed manually on Quattro Pro. The samples can be acquired once all three calibration 
checks passed the acceptable criteria (e.g., ±30%) 

Table 1 of the appendix lists analytes of staruates, PAHs, and their corresponding internal standards used in the 
method. Table I I lists quant ion of analytes , surrogates, and internal standard used in the method. 

3 
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R1A00133 

Table I . Analytes of Saturates, PAHs and their Corresponding Internal Standa 

Naphthalene-da 
n-Cgthrun-Ci5~SHCs 
Naphthalene 
C1N thru C4N isomers 

Chrysene-di? 
Fluoranthene 
Pyrene 
C1F/P & C2F/P isomers 
Chrysene 
C1C&C2C isomers 
Chloestane {Steranes} 

djo-Tetracosane 
n-Ci9 thru n-C35, 

^" ( -38 

d62-Triacontane {surr} 

Phenanthrene-du; 
n-C16 thru n-C^ SHCs 
Fluorene 
C1F thru C3F isomers 
Pristane 
Phytane 
Dibenzothiophene 
CID thru C3D isomers 
Phenanthrene 
Anthracene 
CIP/A thru C3P/A isomers 
Anthracene-dI0 {surr} 
5a-androstane {surr} 

Perylene-dn 
Benzo (b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(e)pyrene 
Benzo(a)pyrene 
Perylene 
Indeno( 1,2,3 -cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,I)perylene 
Hopane {moretane / hopanes} 

Sum of dTgrTetradecane + djn-Tetracosane 
Total TPH using m/z ion 85 
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R1A0013 

Table IL Quant Ions of Saturates, PAHs, Surrogates, and Internal Standards. 

Compound: 

d8-Naphthalene {is} 
Octane C8 
Nonane C9 
Decane CIO 
Undecane CI1 
Naphthalene 
C I-naphtha! ene isomers 
C2-naphthalene isomers 
C3-naphthalene isomers 
C4-naphthalene isomers 
Dodecane C12 
Tridecane C13 
Tetradecane C14 
Pentadecane C15 
d 10-Phenanthrene {is} 
Hexadecane C16 
Fluorene 
CI-fluorene isomers 
C2-fluorene isomers 
C3-fluorene isomers 
Heptadecane C17 
Pristane 
Dibenzothiophene 
Cl-dibenzothiophene isomers 
C2-dibenzothiophene isomers 
C3-dibenzothiophene isomers 
Octadecane C18 
Phytane 
Phenanthrene 
Anthracene 
Cl-phenanthrene/anthracene isomers 
C2-phenanthrene/anthracene isomers 
C3-phenanthrene/anthracene isomers 
dl2-Chrysene {is} 
C27 Baa-cholestane and other Sterane isomers 
Fluoranthene ' 
Pyrene 
Cl-fiuoranthene/pyrene isomers 
C2-fluoranthene/pyrene isomers 
Chrysene 
Cl-chrysene isomers 
C2-chrysene isomers 
dl2-Perylene {is} 
Benzo(b)fiuoranthene 
Benzo(k)fluoranthene 
Benzo(e)pyrene 

Quant Ion: 

136 
85 
85. 
85 
85 
128 
142 
156 
170 
184 
85 
85 
85 
85 
188 
85 
166 
180 
194 
208 
85 
85 
184 
198 
212 
226 
85 
85 
178 
178 
192 
206 
220 
240 
217 
202 
202 
216 
230 
228 
242 
256 
264 
252 
252 
252 

(continued) 



R1A00133 

Table I I . (continued) 

COMPOUND Quant Ion 

Benzo(a)pyrene 252 
Perylene 252 
Indeno(l,2,3-cd)pyrene 276 
Dibenzo(a,h)anthracene 278 
Benzo(g,h,i)perylene 276 
C30 17B(H),21a(H) hopane & other hopane isomers 191 
d50-Tetracosane {is} gg 
Nonadecane C19 85 
Eicosane C20 g^ 
Heneicosane C21 g5 
Docosane C22 8 5 

Tricosane C23 g5 
Tetracosane C24 g5 
Pentacosane C25 g5 
Hexacosane C26 g5 
Heptacosane C27 g5 
Octacosane C28 g5 
Nonacosane C29 g5 
Triacontane C30 g5 
Hentriacontane C31 85 
Dotriacontane C32 g5 
Tritriacontane C33 35 
Tetratriacontane C34 g5 
Pentatriacontane C35 g5 
Hexatriacontane C36 g5 
Octatriacontane C38 g5 
d30-Tetradecahe {is} gg 

Total TPH 8 5 

uses sum of d30-Tetradecane {is} 
& d50-Tetracosane {is} 

Note: The analytes included in the method, HOPSTERI, are listed as follows: 

Compound: Quant Ion 

dlO-Phenanthrene {is} Igg 
d 10-Anthracene {surr} Igg 
5a Androstane {surr} 260 

dl2-Chrysene {is} 240 
C27 Baa Cholestane (20R) 217 

dl2-Perylene {is} 264 
C30 17b(H), 21a(H) Hopane and other hopane isomers 191 

d50-Tetracosane {is} gg 
d62-Triacontane {surr} gg 

7 
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REAC, L_.son, NJ 
7?A&Q§) 321-4200 

EPA Contract 08=C4-OO22 

0503OO-

Project Name: 
CHAi. OF CUSTODY RECORD 
dp u,*̂  4--r (Z-e -±c^±c « 

, Project Number: A-l/\-cr& Il>"& 
l#J<A oj^fea/V-Contact: G..M*f^«.r-
AiA^t"V & 
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TABLE 1.0 Results of the Oil Analysis for Saturated Hyrdrocarbons (SHCs) in Soil 
WA# R1A00133: Quanta Resources 
Results are Based on Dry Weight 

Sample No. 
Sample Location 
GC/MS File Name 
Matrix 
Dilution Factor 
% Solid 
Units 

SBLK050800 

LM1648 
SOIL 
1.0 

100.0 
mg/Kg 

A0B511 
LOC 1 

LM1649 
SOIL 
5.0 
38.6 

mg/Kg 

A0S512 
LOC 1 DUP 

LM1650 
SOIL 
5.0 
37.8 

mg/Kg 

A08513 
LOC 2 

LM1651 
SOIL 
1.0 

41.3 
mg/Kg 

A08517 
LOC 2 S 

LM1652 
SOIL 
5.0 

42.6 
mg/Kg 

2 

ComDound Name Cone. MDL Cone. MDL Cone. MDL Cone. MDL Cone. 

C8 U 0.3 U 4.3 U 4.4 U 0.8 U 
C9 U 0.3 U 4.3 U 4.4 U 0.8 U 
C10 U 0.3 0.5 J 4.3 0.5 J •4.4 U 0.8 U 
C11 U 0.3 0.6 J 4.3 0.8 J 4.4 U 0.8 U 
C12 U 0.3 1.1 J 4.3 1.6 J 4.4 u 0.8 U 
C13 U 0.3 1.2 J 4.3 1.6 J 4.4 u 0.8 U 
C14 U 0.3 1.7 J 4.3 2.2 J 4.4 0.08 J 0.8 U 
C15 U 0.3 1.6 J 4.3 2.1 J 4.4 0.1 J 0.8 0.8 J 
C16 U 0.3 2.2 J 4.3 2.8 J 4.4 0.2 J 0.8 0.5 J 
C17 U 0.3 1.4 J 4.3 1.8 J 4.4 0.2 J 0.8 U 
PRISTANE U 0.3 2.0 J 4.3 2.4 J 4.4 0.3 J 0.8 1.1 J 
C18 U 0.3 0.8 J 4.3 1.4 J 4.4 U 0.8 U 
PHYTANE U 0.3 1.7 J 4.3 2.1 J 4.4 0.2 J 0.8 0.7 J 
C19 U 0.3 1.0 J 4.3' 1.4 J 4.4 0.1 J 0.8 U 
C20 U 0.3 0.8 J 4.3 1.3 J 4.4 0.2 J 0.8 U 
C21 U 0.3 0.8 J 4.3 1.2 J 4.4 0.2 J 0.8 U 
C22 U 0.3 3.9 J 4.3 5.0 4.4 0.6 J 0.8 U 
C23 U 0.3 1.0 J 4.3 1.9 J 4.4 0.4 J 0.8 u 
C24 U 0.3 0.5 J 4.3 1.7 J 4.4 0.4 J 0.8 u 
C25 U 0.3 1.5 J 4.3 2.9 J 4.4 . 0.8 J 0.8 1.0 J 
C25 U 0.3 0.7 J 4.3 2.2 J 4.4 0.6 J 0.8 • u 
C27 U 0.3 1.3 J 4.3 2.6 J 4.4 0.8 0.8 0.9 J 
C28 U 0.3 0.7 J 4.3 2.0 J 4.4 0.6 J 0.8 U 
C29 u 0.3 3.5 J 4.3 4.9 4.4 1.4 0.8 U 
C30 u 0.3 0.8 J 4.3 1.6 J 4.4 0.4 J 0.8 U 
C31 u 0.3 2.0 J 4.3 2.7 J 4.4 1.0 0.8 1.0 J 
C32 u 0.3 U 4.3 U 4.4 0.2 J 0.8 - U 
C33 u 0.3 0.9 J 4.3 1.1 J 4.4 0.4 J 0.8 u 
C34 u 0.3 U 4.3 U 4.4 • U 0.8 u 
C35 u 0.3 U 4.3 U 4.4 U 0.8 u 
C36 u 0.3 U 4.3 U 4.4 U 0.8 u 
C37 u 0.3 U 4.3 ,U 4.4 U 0.8 u 
C3S u 0.3 U 4.3 U 4.4 U 0.8 u 

Note: The concentration for C37 is estimated 
J - Concentrations are estimated and below the MDL 
Quanta. Resources 



TABLE 1.0 Results of the Oil Analysis for Saturated Hyrdrocarbons (SHCs) in Soil 
WAS R1A00133: Quanta Resources 

Results are Based on Dry Weight 

Sample No. A08514 A08515 A08516 A08518 A08519 
Sample Location LOC 3 LOC 4 LOC 4 SUB LOC 5 LOC 6 
GC/MS File Name LM1653 LM1654 LM1655 LM1656 LM1657 
Matrix SOIL SOIL SOIL SOIL SOIL 
Dilution Factor 5.0 1.0 1.0 1.0 1.0 
% Solid 40.3 42.3 44.2 47.2 41.8 
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg 

Compound Name Cone. . MDL Cone. MDL Cone. MDL Cone. MDL Cone. MC 

C8 U 4.1 U 0.8 u 0.8 U 0.7 U 0.; 
C9 U 4.1 U 0.8 U 0.8 U 0.7 U O.i 
'C10 U 4.1 U 0.8 U. 0.8 U 0.7 U O.f 
C11 U 4.1 U 0.8 U 0.8 U 0.7 U 0.: 
C12 U 4.1 U 0.8 U 0.8 U 0.7 U O.i 
C13 U • 4.1 U 0.8 U 0.8 U 0.7 U o.; 
C14 U 4.1 0.1 J 0.8 0.08 J 0.8 U 0.7 U 0.: 
C15 0.7 J 4.1 0.1 J 0.8 0.2 J 0.8 U 0.7 U 0. 
C16 U 4.1 0.1 J 0.8 0.1 J 0.8 U 0.7 U 0.: 
C17 U 4.1 0.2 J 0.8 0.1 J 0.8 0.1 J 0.7 0.1 J 0. 
PRISTANE 0.8. J 4.1 0.3 J 0.8 0.3 J 0.8 0.1 J 0.7 0.1 J 0. 
C18 U 4.1 0.2 J 0.8 u 0.8 u 0.7 U 0. 
PHYTANE 0.6 J 4.1 0.2 J 0.8 0.2 J 0.8 0.1 J 0.7 0.1 J 0. 
C19 U 4.1 0.1 J. 0.8 U 0.8 u 0.7 U 0. 
C20 U 4.1 0.1 J 0:8 U 0.8 u 0.7 U 0. 
C21 U 4.1 0.2 J 0.8 , U 0.8 u 0.7 U 0. 
C22 U 4.1 U 0.8 U 0.8 u 0.7 U 0. 
C23 u - 4.1 U 0.8 U 0.8 0.2 J 0.7 0.1 J 0. 
C24 0.7 J 4.1 U 0.8 u 0.8 U 0.7 U 0. 
C25 1.2 J • 4.1 0.6 J 0.8 0.4 J 0.8 0.4 J 0.7 0.3 J 0. 
C2S U 4.1 0.2 J 0.8 U 0.8 U 0.7 U 0. 
C27 1.2 J 4.1 0.6 J 0.8 0.4 J 0.8 0.5 J 0.7 0.4 J 0. 
C28 0.9 J 4.1 U 0.8 U 0.8 U 0.7 U 0. 
C29 U 4.1 U 0.8 U 0.8 0.9 0.7 0.8 0. 
C30 6.8 J 4.1 U 0:8 U 0.8 U 0.7 U 0. 
C31 1.2 J 4.1 1.0 0.8 0.7 J 0.8 0.8 0.7 0.6 J 0. 
G32 U '4.1 U 0.8 u 0.8 U 0.7 U 0. 
C33 0.5 J 4.1 0.4 J 0.8 u 0.8 0.4 J 0.7 0.3 J 0. 
C34 U 4.1 U 0.8 U 0.8 U 0.7 U 0. 
C35 U 4.1 U 0.8 u 0.8 U 0.7 U 0. 
C3S U 4.1 u 0.8 U 0.8 u 0.7 U 0. 
C37 U 4.1 u 0.8 u 0.8 u 0.7 U 0. 
D38 U . 4.1 u 0.8 u 0.8 u 0.7 U 0. 

Note: The concentration for C37 is estimated 
J - Concentrations are estimated and below the MDL 
Quanta Resources 



T a b l e 1.1 

D is t r ibu t ion of n - A l k a n e s a n d T P H 

Sample No. S5LK050800 
Sample Location 

'. • " h-Affcanes Cn Consenfration irratkcY • 

Octane C8 0.0 
Nonane C9 0.0 
Decane C10 0.0 
Undecane C11 0.0 
Dodecane C12 0.0 
Tridecane C13 0.0 
Tetradecane C14 0.0 
Pentadecane C15 0.0 
Hexadecane C16 0.0 
Heptadecane C17 0.0 
Pristane PRI 0.0 
Octadecane C18 0.0 
Phytane PHY 0.0 
Nonadecane C19 0.0 
Eicosane C2D 0.0 
Heneicosane C21 0.0 
Docosane C22 0.0 
Tricosane C23 0.0 
Tetracosane C24 0.0 
Pentacosane C25 0.0 
Hexacosane C26 0.0 
Heptacosane C27 0.0 
Octacosane C26 0.0 
Nonacosane C29 0.0 
Triacontane C30 0.0 
Hentriacontane C31 0.0 
Dotriacontane C32 0.0 
Tritriacontane C33 0.0 
Tetratriacontane C34 0.0 
Pentatriacontane C35 0.0 
Hexatriacontane C36 0.0 
Heptatriacontane C37 0.0 
Octatriacontane C38 0.0 

. TOTAL 

: C '7Pr is tane ' • .' 
CJS/Prsytane'. 

: Pris'ane/Phytane :VN'A 
N/A 

!• ** * £RR. 

; Rcs^- ucwi 
RHS'YRES^UCM) 

Wl = Weathering Index 
CPI = Carbon Preference Index 
RES = All Resolved Hydrocarbons 
UCM = Unresolved Complex Mixture 

n-Alkane Distribution 

a. oe 

0.2 

CT C5 Cin C l l C i? CIS C u ClS CIS Cl7 PRI C.8 C20 C21 C27 CHS CJ* CC4 C21 C27 C2* C2S CW C3I CS2 CSS C!U CSS C M CS7 CSS 

n-Atones, C8 - C38 



Table 1.1 
Distribution of n-AIkanes and TPH 

Sample No. A08S11 
Sample Location LOC 1 

Octane C8 0.0 
Nonane C9 0.0 
Decane C10 0.5 
Undecane C11 0.6 
Dodecane C12 1.1 
Tridecane C13 1.2 
Tetradecane C14 1.7 
Pentadecane C15 1.6 
Hexadecane C16 2.2 
Heptadecane C17 1.4 
Pristane PRI 2.0 
Octadecane C18 0.8 
Phytane PHY 1.7 
Nonadecane C19 1.0 
Eicosane C20 0.8 
Heneicosane C21 0.8 
Docosane C22 3.9 
Tricosane C23 1.0 
Tetracosane C24 0.5 
Pentacosane C25 1.5 
Hexacosane C26 0.7 
Heptacosane C27 1.3 
Octacosane C28 ' 0.7 
Nonacosane C29 3.5 
Triacontane C30 0.8 
Hentriacontane C31 2.0 
Dotriacontane C32 0.0 
Tritriacontane C33 0.9 
Tetratriacontane C34 0.0 
Pentatriacontane C35 0.0 
Hexatriacontane C3B 0.0 
Heptatriacontane C37 0.0 
Octatriacontane C38 0.0 

TOTAL * 34 

M I B 
!;o:45 

\ { i PrisanB/Hhytane & := Tii 8 
.-.cs? 

ICS 
34 

2422 

Wl = Weathering Index 
CPi = Carbon Preference Index 
RES = All Resolved Hydrocarbons 
UCM = Unresolved Complex Mixture 

n-AIkane Distribution 

LOC 1 



Table 1.1 

Distribution of n-AIkanes and TPH 

Sample No. A08512 
Sample Location LOC 1 DUP 

•l^'::.::<r.-Aikaries'' ^ : Oh-j i; S :C^isetttjaiio ̂ •i^cjyKS) 

Octane C8 0.0 
Nonane C9 0.0 
Decane C10 0 5 
Undecane C11 0.8 
Dodecane C12 1.6 
Tridecane C13 1.6 
Tetradecane C14 2.2 
Pentadecane C15 2.1 
Hexadecane C16 2.8 
Heptadecane C17 1.8 
Pristane PRI 2.4 
Octadecane C18 1.4 
Phytane PHY 2.1 
Nonadecane C19 1.4 
Eicosane C20 1.3 
Heneicosane C21 1.2 
Docosane C22 5.0 
Tricosane C23 13 
Tetracosane C24 1.7 
Pentacosane C25 2.9 
Hexacosane C2S 2.2 
Hept2cosane C27 2.6 
Octacosane C28 2.0 
Nonacosane C29 4.9 
Triacontane C30 1.6 
Hentriacontane C31 2.7 
Dotriacontane C32 0.0 
Tritriacontane C33 1.1 
Tetratriacontane C34 0.0 
Pentatriacontane C35 0.0 
Hexatriacontane C3S 0.0 
Heptatriacontane C37 0.0 
Octatriacontane C38 0.0 
Hjyt:'.:;TdTAL-;^:::':-

'!:-: i: O iT/P^staie ?Q i pi • U : ' 1* Hf |': • 

;V;;pj-i stan o/p^i^nc jV: ̂ ;:] V : U : ' -t; 

' -:SEsV(R5S^CMlV:::5: -i:.":;v- . 

'.; 7mmrr4 

r : " '••M:^;jj6<35 

Wl = Weathering Index 
CPI = Carbon Preference Index 
RES = All Resolved Hydrocarbons 
UCM = Unresolved Complex Mixture 

n-Alkane Distribution 

cu. n-Alkanw. C8-C38 

LOC 1 DUP 



Table 1.1 

Distribution of n-Alkanes and TPH 

Sampie No. A08513 
Sample Location LOC 2 

:H£A!kahe£ 

Octane C6 0.0 
Nbnane CS 0.0 
Decane C10 0.0 
Undecane C11 0.0 
Dodecane C12 0.0 
Tridecane C13 0.0 
Tetradecane C14 0.1 
Pentadecane C15 0.1 
Hexadecane C16 0.2 
Heptadecane C17 0.2 
Pristane PRI 0.3 
Octadecane C18 0.0 
Phytane PHY 0 2 
Nonadecane C19 0.1 
Eicosane C20 0.2 
Heneicosane C21 0.2 
Docosane C22 0.6 
Tricosane C23 0.4 
Tetracosane C24 0.4 
Pentacosane C25 0.8 
Hexacosane C2S 0.6 
Heptacosane C27 0.8 
Octacosane C28 0.6 
Nonacosane C29 1.4 
Triacontane C30 0.4 
Hentriacontane C31 1.0 
Dotriacontane C32 0.2 
Tritriacontane C33 0.4 
Tetratriacontane C34 0.0 
Pentatriacontane C35 0.0 
Hexatriacontane C3E 0.0 
Heptatriacontane C37 0.0 
Octatriacontane C3B 0.0 
:rTii:«tbTA£;i:H;yS:: 9 

n.6t 

mm 
Pristane/Rbyfane . 

;H:T;;,C;::cpr:;«-::::ii": 

^ P E S A ^ t f l h ; ; .?:jR-:B76 

>b::bics 

Wl = Weathering Index 
CP! = Carbon Preference Index 
RES = All Resolved Hydrocarbons 
UCM = Unresolved Complex Mixture 

n-Alkane Distribution 

rv-Ahanes, CB-C3S 

LOC 2 



Table 1.1 
Distribution of n-AIkanes a n d T P H 

Sample No. 
Sample Location 

. r.-Ajkgnes-

Octane 
Nonane 
Decane 
Undecane 
Dodecane 
Tridecane 
Tetradecane 
Pentadecane 
Hexadecane 
Heptadecane 
Pristane 
Octadecane 
Phytane 
Nonadecane 
Eicosane 
Heneicosane 
Docosane 
Tricosane 
Tetracosane 
Pentacosane 
Hexacosane 
Heptacosane 
Octacosane 
Nonacosane 
Triacontane 
Hentriacontane 
Dotriacontane 
Tritriacontane 
Tetratriacontane 
Penta triacontane 
Hexatriacontane 
Heptatriacontane 
Octatriacontane 

TOTAL 

A0S517 
LOC 2 SUB 

C17/Pr:stane 
PrC'S/Phytsrie" *. 
Pnstane/Phyaae,: 

;: ::i^M--:iiy - 1 

:*'::R5S- [ f i t A 
;J ; RES : * iUGMt;: ; i 
HEsriHES-i-'jCMv; 

CB 
C9 
C10 
C11 
C12 
C13 
C14 
C15 
C16 
C17 
PRI 
C18 
PHY 
C19 
C20 
C21 
C22 
C23 
C24 
C25 
C25 
C27 
C28 
C29 
C30 
C31 
C32 
C33 
C34 
C35 
C36 
C37 
C38 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.8 
0.5 
0.0 
1.1 
0.0 
0.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.0 
0.0 
0.9 
0.0 
0.0 
0.0 
1.0 
0.0 
0.01 
0.01 
0.0 
0.0 
0.0 
0.0 

6 : 

1.4-21 

::A.;I1;78: 
0.0334. 

Wl = Weathering Index 
CP! = Carbon Preference Index 
RES = All Resolved Hydrocarbons 
UCM = Unresolved Complex Mixture 

n-Alkane Distribution 

LOC 2 SUB 



Table 1.1 
Distribution of n-Alkanes and TPH 

Sample No. A08514 
Sample Location LOC 3 

:':::!>:4Skar.'esrt: '•'•'<'•'• .. c ? i 

Octane C8 0.0 
Nonane C9 0.0 
Decane C10 0.0 
Undecane C11 0.0 
Oodecane C12 0.0 
Tridecane C13 0.0 
Tetradecane C14 0.0 j 
Pentadecane C15 0.71 
Hexadecane C16 0.01 
Heptadecane C17 o.ol 
Pristane PRI 0.8 
Octadecane CI B 0.0 
Phytane PHY 0.6 
Nonadecane C19 0.0 
Eicosane C20 0.0 
Heneicosane C21 0.0 
Docosane C22 0.0 
Tricosane C23 0.0 
Tetracosane C24 0.7 
Pentacosane C25 1.2 
Hexacosane C26 0.0 
Heptacosane C27 1.2 
Octacosane C28 0.9 
Nonacosane C29 0.0 
Triacontane C30 0.8 
Hentriacontane C31 1.2 
Dotriacontane C32 0.0 
Tritriacontane C33 0.5 
Tetratriacontane C34 0.0 
Pentatriacontane C35 0.0 
Hexatriacontane C3S 0.0 
Heptatriacontane C37 0.0 
Octatriacontane C38 0.0 

•;;v::;:-Sh 

; iC i TJPiisiane'.:•(:;S:iihii;ii.ii..ii'iii :'¥i;i::iv.;i.J:? &A 'i 
: ;':01S'?h>ta^:e:j:-:pl||.||iiiif i iPiiEiiii-N^li 
P^tane7Phytahe::H ;Mi i iPV;*i P * : : ; ; : ; : : i 

" r " : . i i i : ; ; J\ : :'::fia: 
CPI ?:;-

?:;^::;::i:? 1ii4 
d :i ?. \a=ai f='H: iii.-;; y.^; m i i i * 

ip ippi j i l ipgi f i iz 

Wl = . Weathering Index 
CPI = Carbon Preference Index 
RES = All Resolved Hydrocarbons 
UCM = Unresolved Complex Mixture 

n-Alkane Distribution 

1.4 | 

C« C10 CI1 CI? C13 CM CIS C17 « i C1I PMY CIS C20 CZ\ C22 C2: C34 C25 C2B C27 C H CJ9 C » C31 C5? C3J C U C35 CS4 CS7 CM 

rvAkanes, C8- C3S 

LOC 3 

C:\QPC\OlLraUANTA\SHCRES02.W32 



AkbriCrtESu2.V'v52 

Table 1.1 
Distribution of n-AIkanes and TPH 

Sample No. A0S515 
Sample vocation LOC 4 

Octane C8 0.0 
Nonane C9 0.0 
Decane C10 0.0 
Undecane c n 0.0 
Dodecane C12 0.0 
Tridecane C13 0.0 
Tetradecane C14 0.1 
Pentadecane C15 0.1 
Hexadecane C16 0.1 
Heptadecane C17 0.2 
Pristane PR! 0.3 
Octadecane C18 0.2 
Phytane PHY 0.2 
Nonadecane C19 0.1 
Eicosane C20 0.1 
Heneicosane C21 0.2 
Docosane C22 0.0 
Tricosane C23 0.0 
Tetracosane C24 0.0 
Pentacosane C25 0.6 
Hexacosane C26 0.2 
Heptacosane C27 0.6 
Octacosane C28 0.0 
Nonacosane C29 0.0 
Triacontane C30 0.0 
Hentriacontane C31 1.0 
Dotriacontane C32 0.0 
Tritriacontane C33 0.4 
Tetratriacontane C34 0.0 
Pentatriacontane C35 0.0 
Hexa triacontane C3E 0.0 
Heptatriacontane C37 0.0 
Octatriacontane C38 0.0 

A 

7'V-ct TPnstarse 7;70': ' ' i I ; r - ' " ; ^ : : C ; 5 4 : 

pl'lieis^sahe:;- .::;:::S/;;.V:.:X.;Sj8£> 
•UiBristahiBrPhytane.:.:-! 

.1p:7* \y>:::7 ; :'7 : 0 47 
7 77230 

^ : R E S ' ; 7 : § 7 4 
:.: : SES * u : ^ - ; 7 7 
\RES,':5E5*UCr»n •7 ;.oo5s* 

WI = Weathering Index 
CPI = Carbon Preference Index 
RES = All Resolved Hydrocarbons 
UCM = Unresolved Complex Mixture 

n-Alkane Distribution 

n-AHunu, C£ • C3B 

LOC 4 



Table 1.1 
Distribution of n-Alkanes and TPH 

Sample No. A0S516 
Sample Location LOC 4 SUB 

n-Aikanes • ¥ " " Cii : ' 'ConiiAntrsno'n 

Octane C8 0.0 
Nonane C9 0.0 
Decane CIO 0.0 
Undecane C11 0.0 
Dodecane C12 0.0 
Tridecane C13 0.0 
Tetradecane C14 0.1 
Pentadecane C15 0.2 
Hexadecane C16 0.1 
Heptadecane C17 0.1 
Pristane PRI 0.3 
Octadecane C18 0.0 
Phytane PHY 02 
Nonadecane C19 0.0 
Eicosane C20 0.0 
Heneicosane C21 0.0 
Docosane C22 0.0 
Tricosane C23 0.0 
Tetracosane C24 0.0 
Pentacosane C25 0.4 
Hexacosane C26 0.0 
Heptacosane C27 0.4 
Octacosane C28 0.0 
Nonacosane C29 0.0 
Triacontane C30 0.0 
Hentriacontane C31 0.7 
Dotriacontane C32 0.0 
Tritriacontane C33 0.0 
Tetratriacontane C34 0.0 
Pentatriacontane C35 0.0 
Hexatriacontane C3S 0.0 
Heptatriacontane C37 0.0 
Octatriacontane C38 0.0 

3\ 

C17/Pr3stana n::'b'4S 
: fccr i&PhytBnej>;: : 

;:;.fvA::;::; 
^Pristane/PiiytSrie^ 

MS*: 
f:7>i:4;-CPi; :^ :-: :-:v:!: K'::*.:-2:5S 

3: 
RES + UCM 'Vip'SSS 

'•HESffSES^IJCftft ::. .3.0033 

Wl = Weathering Index 
CPI = Carbon Preference Index 
RES = All Resolved Hydrocarbons 
UCM = Unresolved Complex Mixture 

n-Alkane Distribution 
0.8 , . 

_ 0.6 

£32 CU CM Ci5 C » CJ7 CS6 
n-Aft»nei, C». C38 

LOC 4 SUB 



Table 1.1 
Distribution of n-Alkanes and TPH 

Sample No. A08518 
Sample Location LOC 5 

' RHAikanes • •• . C-. ' Cc 

Octane C8 0.0 
Nonane C9 0.0 
Decane C10 0.0 
Undecane C11 0.0 
Dodecane C12 0.0 
Tridecane C13 0.0 
Tetradecane C14 0.0 
Pentadecane C15 0.0 
Hexadecane C1S 0.0 
Heptadecane C17 0.1 
Pristane PRI 0.1 
Octadecane C18 0.0 
Phytane PHY 0.1 
Nonadecane C19 0.0 
Eicosane C20 0.0 
Heneicosane C21 0.0 
Docosane C22 0.0 
Tricosane C23 0.2 
Tetracosane •C24 0.0 
Pentacosane C25 0.4 
Hexacosane C26 0.0 
Heptacosane C27 0.5 

J Octacosane C28 0.0 
j Nonacosane C29 0.9 
Triacontane C30 0.0 
Hentriacontane C31 0.8 
Dotriacontane C32 0.0 
Tritriacontane C33 0.4 
Tetratriacontane C34 0.0 
Pentatriacontane C35 0.0 
Hexa triacontane C3S 0.0 
Heptatriacontane C37 0.0 
Octatriacontane C33 0.0 

"4i 
!7ij|CV7yprisriheH7% ' •'•V:i:;fl'o' 
i'p^iS^hytarie -ilV ;'""-'i 
.:P7ista-ie/^hyt3ne: •:• 1.12 

••lA.niA 
; : 12.37 

•;^REsiiii-;;7;:' ;;:.;:v::;.v;.;f;;_ 
v l :R=S +-UGM '::';?;s57 

'3.0353 

Wl = Weathering Index 
CPI = Carbon Preference Index 
RES = AH Resolved Hydrocarbons 
UCM = Unresolved Complex Mixture 

n-Alkane Distribution 

LOC 5 



Table 1.1 
Distribution of n-Alkanes and TPH 

Sample No. A08519 
Sample Location LOC 6 

.V:v'lv:H-A!kaRes::.: v-;-Cri;v • CojieentraSsri. ima/ko'i'- : 

Octane C8 0.0 
Nonane C9 0.0 
Decane C10 0.0 
Undecane C11 0.0 
Dodecane C12 0.0 
Tridecane C13 0.0 
Tetradecane C14 0.0 
Pentadecane C15 0.0 
Hexadecane C1S 0.0 
Heptadecane C17 0.1 
Pristane PRI 0.1 
Octadecane C18 0.0 
Phytane PHY 0.1 
Nonadecane C19 0.0 
eicosane C20 0.0 
Heneicosane C21 0.0 
Docosane C22 0.0 
Tricosane C23 0.1 
Tetracosane C24 0.0 
=entacosane C25 0.3 
Hexacosane C26 0.0 
Heptacosane C27 0.4 
Octacosane . C28 0.0 
Monacosane C29 0.8 
Triacontane C30 0.0 
Hentriacontane C31 0.6 
Dotriacontane C32 0.0 
Tritriacontane C33 0.3 
Tetratriacontane C34 0.0 
=entatriacontane C35 0.0 
Hexa triacontane C36 0.0 
Heptatriacontane C37 0.0 
Octatriacontane C38 0.0 

:pC^1?/priSa^e? ;p.: 

y: .WstanV^yane*/. 'X mmimmmAMMi 
A:\m^pAXX •[::::%A 

•RES K'lr?.:':*v:\: ";::V:7;iy...V:3 : 

i - ^RSsVUGMp??: 
iRES?(HES+iUCMp 

Wl = Weathering Index 
CPI = Carbon Preference Index 
RES = All Resolved Hydrocarbons 
UCM = Unresolved Complex Mixture 

n-Alkane Distribution 

CM Cj5 C-5 C37 C7.K 
n-Akantt, CS - C3fl 

LOC 6 
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T A B L E 2.0 Results of the Oil Analysis for PAH and PAH Homologues in Soil 
WA# R1A00133: Quanta Resources 

Results are Based on Dry Weight 

Sample No. 
Sample Location 
GC/MS File Name 
Matrix 
Dilution Factor 
% Solid 
Units 

Compound Name 

Naphthalene 
C1N 
C2N 
C3N 
C4N 
Fluorene 
C1F 
C2F 
C3F 
DibenzotruoDhene 
C1D 
C2D 
C3D 
Phenanthrene 
Anthracene 
C1P/A 
C2P/A 
C3P/A 
Fluoranthrene 
Pyrene 
C1F/P 
C2F/P 
Chrysene 
C1C 
C2C 
Benzo(b)fluoranthene 
3enzo(k)fluoranthene 
Benzo(e)pyrene 
Benzo(a)pyrene 
Perylene 
indeno(1.2,3-cd)pyre 
Dibenza(a,h)anthrace 
Benzofa.h.npervlgne 

SBLK050800 

LM1648 
SOIL 
1.0 

100.0 
mg/Kg 

A08511 
LOC 1 

LM1649 
SOIL 
5.0 

38.6 
mg/Kg 

A08512 
LOC 1 DUP 

LM1650 
SOIL 
5.0 

37.8 
mg/Kg 

A08513 
LOC 2 

LM1651 
SOIL 
1.0 

41.3 
mg/Kg 

A08517 
LOC 2 SUB 

LM1652 
SOIL 
5.0 

42.6 
mg/Kg 

lone. MDL Cone. MDL Cone. MDL Cone. MDL Cone. M[ 

U 0.3 290 4.3 360 4.4 0.9 0.8 1.1 J 
U 0.3 150 4.3 180 4.4 0.5 J 0.8 0.9 J 3 
U 0.3 60 4.3 75 4.4 0.6 J 0.8 3.8 J 
U 0.3 18 4.3 22 4.4 0.7 J 0.8 5.9 3 
U 0.3 5.2 4.3 6.0 4.4 0.4 J 0.8 2.8 J 
U 0.3 85 4.3 100 4.4 1.1 0.8 6.6 2 
U 0.3 21 4.3 25 4.4 1.4 0.8 8.9 2 
U 0.3 6.0 4.3 7.0 4.4 0.B J 0.8 5.0 2 
U 0.3 4.6 4.3 5.1 4.4 0.B J 0.8 3.5 J 2 
U 0.3 18 4.3 21 4.4 0.6 J 0.8 3.9 J 2 
U 0.3 7.9 4.3 10 4.4 0.7 J 0.8 5.1 2 
U 0.3 7.4 4.3 8.7 4.4 1.1 0.8 6.1 2 
U 0.3 4.4 4.3 5.0 4.4 0.6 J 0.8 3.9 2 
U 0.3 220 4.3 260 4.4 6.8 0.8 45 2 

u 0.3 62 4.3 75 4.4 3.0 0.8 17 2 

u 0.3 70 4:3 83 4.4 4.6 0.8 34 2 

u 0.3 33 4.3 35 4.4 3.9 0.8 23 2 

u 0.3 • 12 4.3 14 4.4 1.8 0.8 9.7 2 

u 0.3' 210 4.3 240 4.4 25 0.8 130 2 

u 0.3 160 4.3 180 4.4 19 0.8 100 3 
u 0.3 110 4.3 120 4.4 13 0.8 65 3 
u 0.3 31 4.3 36 4.4 5.2 O.B 24 3 
u 0.3 75 4.3 83 4.4 10 0.8 49 
u 0.3 54 4.3 63 4.4 8.4 0.8 38 2 
u 0.3 23 4.3 25 4.4 3JB 0.8 17 2 

u 0.3 66 4.3 65 4.4 10 0.8 40 2 
u 0.3 52 4.3 64 4.4 7.6 0.8 41 ~ 
u 0.3 41 4.3 45 4.4 6.5 0.8 29 2 
u 0.3 73 4.3 79 4.4 11 0.8 51 •3 

u 0.3 18 4.3 20 4:4 u 0.8 11 
u 0.3 35 4.3 38 4.4 5.2 0.8 24 ~ 
u 0.3 12 4.3 14 4.4 1.9 0.8 8.8 2 

u 0.3 36 4.3 40 • 4.4 5.7 0.8 26 2 

Note: All concentrations for substituted PAHs are estimated. 
J - Concentrations are estimated and below the MDL 
Q u a n t a R e s o u r c e s 

C:\QPC\OI L\Q UANTA\PAH RES01 .WB2 



T A B L E 2.0 R e s u l t s o f t h e Oil A n a l y s i s for PAH and P A H H o m o l o g u e s in So i l 
WA# R1A00133: Quanta R e s o u r c e s 

R e s u l t s are B a s e d on Dry Weight 

Sample No. 
Sample Location 
GC/MS File Name 
Matrix 
Dilution Factor 
% Solid 
Units 

Compound Name 

Naphthalene 
C1N 
C2N 
C3N 
C4N 
Fluorene 
C1.F 
C2F 
C3F 
Dibenzoihiophene 
C1D 
C2D 
C3D 
Phenanthrene 
Anthracene 
C1P/A 
C2P/A 
C3P/A 
Fluoranthrene 
Pyrene 
C1F/P 
C2F/P 
Chrysene 
C1C 
C2C 
Benzo(b)f!uoranthene 
Benzo(.k)fluoranthsns 
Benzo(e)pyrene 
3enzo(a)pyrene 
Perylene 
lndeno(1,2,3-cd)pyre 
Dibenzo(a,h)anthrace 
3enzo(a.h.i)Dervlene 

A08514 
LOC 3 

LM1653 
SOIL 
5.0 

40.3 
mg/Kg 

A08515 
LOC 4 

LM1554 
SOIL 
1.0 

42.3 
mg/Kg 

A08515 
LOC 4 SUB 

LM1655 
SOIL 
1.0 

44.2 
mg/Kg 

ADB518 
LOC 5 

LM1S5S 
SOIL 
1.0 

47.2 
mg/Kg 

A085T9 
LOC 6 

LM1657 
SOIL 
1.0 

41.8 
mg/Kg 

Cone. MDL Cone. MDL Cone. MDL Cone. MDL Cone. 

14 4.1 4.2 0.8 0.7 J 0.8 0.4 J 0.7 0.4 J 
4.2 4.1 1.8 0.8 0.7 J 0.8 0.2 J 0.7 0.2 J 
3.9 J 4.1 1.3 0.8 0.6 J 0.8 0.2 J 0.7 0.2 J 
3.3 J 4.1 0.9 0.8 0.8 0.8 0.2 J 0.7 0.2 J 
1.6 J 4.1 0.5 J 0.8 0.5 J 0.8 0.2 J 0.7 0.1 J 
11 4.1 2.3 0.8 0.9 0.8 0.2 J 0.7 0.3 J 

8.0 4.1 1.7 0.8 1.4 0.8 0.3 J 0.7 0.4 J 
3.0 J 4.1 0.7 J 0.8 0.6 J 0.8 0.2 J 0.7 0.1 J 
9.6 • 4.1 0.8 • 0.8 0.6 J 0.8 0.3 J 0.7 0.2 J 
6.4 4.1 0.9 0.8 0.6 J 0.8 0.1 J 0.7 0.2 J 
4.0 J 4.1 0.9 0.B 0.7 J 0.8 0.2 J 0.7 0.2 J 
5.0 4.1 1.2 0.8 1.1 0.8 0.3 J 0.7 0.3 J 
3.5 J 4.1 0.7 J 0.8 0.6 J 0.8 0.3 J 0.7 0.2 J 
92 4.1 11 0.8 4.8 0.8 1.4 0.7 2.0 
19 4.1 3.9 0.8 3.2 0.8 0.8 0.7 0.8 J 
27 4.1 6.5 0.8 4.9 0.8 1.4 0.7 1.1 
18 4.1 4.3 0.8 4.0 0.8 1.1 0.7 0.9 

8.1 4.1 2.2 0.8 2.1 0.8 0.7 J 0.7 0.5 J 
150 4.1 27 0.8 26 0.8 5.8 0.7 5.5 
120 4.1 20 0.B 22 0.8 5.6 0.7 4.6 

57 4.1 14 0.8 14 0.8 3.5 0.7 3.0 
28 4.1 5.5 0.8 5.5 0.8 1.7 0.7 1.3 
57 4.1 11 0.8 9.5 0.8 2.7 0.7 2.4 
39 4.1 9.5 0.8 9.5 0.8 2.6 0.7 2.1 
16 4.1 3.B 0.8 4.1 0.8 1.2 0.7 0.9 
48 4.1 11 0.8 9.9 0.8 2.6 0.7 2.2 
45 4.1 8.5 0.8 9.4 0.8 2.5 0.7 2.0 
35 4.1 7.0 0.8 7.1 0.8 2.0 0.7 1.6 
56 4.1 12 0.8 12 0.8 3.1 0.7 2.5 
13 4.1 3.0 0.8 3.0 0.8 0.8 0.7 0.S J 
30 4.1 5.8 0.8 5.9 0.8 1.6 0.7 1.3 
10 4.1 2.1 0.8 2.1 0.8 0.6 J 0.7 0.5 J 
34 4.1 6.2 0.8 6.4 0.8 1.8 0.7 1.5 

Note: All concentrations for substituted PAHs are estimated. 
J - Concentrations are estimated and below the MDL 
Quanta Resources 

C:\QPC\OIL\Q U ANTA\P AH R E S02.WB2 



Table 2.1 
Distribution of PAH Homologues 

Sample No. SBLK050800 
Sample Location 0 

\ i KOTOO'IOPUS' • il • ii v CnPAJ-i : ; COTbertr'aifoh {rna7K'a?: 

Naphthalenes 
Naphthalene CON U 
Methyis C1N u 
Dimethyls C2N u 
Trimethyls C3N u 
Tetra methyls C-4IM u 

TOTAL 0 
Fluorenes 
Fluorene COF u 
Methyls C1F u 
Dimethyls C2F u 
Trimethyls C3F u 

TOTAL 0 
Dibenzothiophenes 
Dibenzothiophene COD u 
W! ethyls C1D u 
Dimethyls C2D u 
Trimethyls C3D u 

TOTAL 0 
Phenanthrenes 
Phenanthrene COP/A 0 
Methyls C1P/A u 
Dimethyls C2P/A u 
Trimethyls C3P/A u 

TOTAL 0 
Pyrenes 
Pyrene COP/F 0 
Methyis C1P/F u 
Dimethyls C2P/F u 

TOTAL 0 
Chrysenes 
Chrysene COC u 
Methyls C1C u 
Dimethyls C2C u 

TOTAL ...0 

GRAND TOTAL 

Distribution of PAH Homologues 

_ 0.8 

O) 

§ 0.6 
5 
ro 
1 0.4 
o 
5 
O 
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FLUR C1F C3F CCD CJD PH£N. C1PI4 C3P« C0PJF CIP/F 

PAH Homologues 



Table 2.1 
Distribution of PAH Homologues 

Sample No. . A08511 
Sample Location LOC 1 

Hnmtlccus 7 ' ; - Or PAH <. 

Naphthalenes 
Naphthalene CON 290 
Methyls C1N 150 
Dimethyls C2N 60 
Trimethyls C3N 18 
Tetramethyls C4N 5.2 

TOTAL 523.2 
Fluorenes 
Fluorene COF 85 
Methyls C1F 21 
Dimethyls C2F 6 
Trimethyls C3F 4.6 

TOTAL 116.6 
Dibenzothiophenes 
Dibenzothiophene COD 18 
Methyls CID 7.9 
Dimethyls C2D 7.4 
Trimethyls C3D 4.4 

TOTAL 37.7 
Phenanthrenes 
Phenanthrene COP/A 282 
Methyls C1P/A 70 
Dimethyls C2P/A 33 
Trimethyls C3P/A 12 

TOTAL 397 
Pyrenes 
Pyrene COP/F 370 
Methyls C1P/F 110 
Dimethyls C2P/F 31 

TOTAL 511 
Chrysenes 
Chrysene COC 75 
Methyls C1C 54 
Dimethyls C2C 23 

TOTAL 152 

JiiS'RAKD TOTAL. i r ; 173B 

Distribution of PAH Homologues 

NPTH C1N C3N FLUS C1F C3F COD CZC PHEN. CIP.'A CSP« COP/F C2P/F COC C2C 

PAH Homologuss 



Table 2.1 
Distribution of PAH Homologues 

Sample No. A08512 
Sample Location LOC 1 DUP 

Homoloaue : C-,=>AH 

Naphthalenes 
Naphthalene CON 360 
Methyls C1N 180 
Dimethyls C2N 75 
Trimethyls C3N 22 
Tetram ethyls C4N 6 

TOTAL 643 
Fluorenes 
Fluorene COF 100 
Methyis C1F 25 
Dimethyls C2F 7| 
Trimethyls C3F 5 .1 ! 

TOTAL 137.11 
Dibenzothiophenes i 
Dibenzothiophene COD 21 i 
Methyls C1D 10 
Dimethyls C2D 8.7 
Trimethyls C3D 5 

TOTAL 44.7 
Phenanthrenes 
Phenanthrene COP/A 335 
Methyls C1P/A 83 
Dimethyls C2P/A 35 
Trimethyls C3P/A 14 

TOTAL 467 
Pyrenes 
Pyrene COP/F 420 
Methyls C1P/F 120 
Dimethyls C2P/F 36 

TOTAL 576 
Chrysenes 
Chrysene COC 83 
Methyls C1C 63 
Dimethyls C2C 25 

TOTAL 171 

GRAND TOTAL 2039 

Distribution of PAH Homologues 

PAH Homologues 



Table 2.1 
Distribution of PAH Homologues 

Sample No. A08513 
Sample Location LOC 2 

l-i-VHsrccisaus* CnPAK Goncentrat'o'hlmaiKai 

Naphthalenes 
Naphthalene CON C.9 
Methyls C1N 0.5 
Dimethyls C2N 0.8 
Trimethyls C3N 0.7 
Tetra methyls C4N 0.4 

TOTAL 3.3 

Fluorene COF 1.1 
Methyls C1F • 1.4 
Dimethyls C2F 0.8 
Trimethyls C3F 0.8 

TOTAL 4.1 
DIbenzothiopher.es 
Dibenzothiophene COD 0.6 
Methyls C1D C.7 
Dimethyls C2D 1.1 
Trimethyls C3D 0.6 

TOTAL 3 
Phenanthrenes 
Phenanthrene COP/A 9.8 
Methyls C1P/A 4.6 
Dimethyls C2P/A 3.9 
Trimethyls C3P/A 1.8 

TOTAL 20.1 
Pyrenes 
Pyrene COP/F 44 
Methyls C1P/F 13 
Dimethyls C2P/F 5.2 

TOTAL 62.2 
Chrysenes • 1 
Chrysene COO 10 
Methyls C1C 8.4 
Dimethyls C2C 3.8 

TOTAL 22.2 

GRAND TOTAL 

retribution of PAH Homologues 
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NPTH C1N C3N FLUR C1F C2D PHEN. C1P/A C3P/A COP/F C2P/F COC CZC 
PAH Homologues 



Table 2.1 
Distribution of PAH Homologues 

Sample No. A08517 
Sample Location LOC 2 SUB 

CnPAH Concentration < ma/K-a1 

Naphthalenes 
Naphthalene CON 1.1 
Methyls C1N 0.9 
Dimethyls C2N 3.8 
Trimethyls C3N 5.9j 
Tetramethyls C4N 2.8! 

TOTAL 14.5 j 
Fluorenes 
Fluorene COF 6.6 ! 

V ethyls C1F . 8.9, 
Dimethyls C2F 6! 
Trimethyls C3F 3.5 

TOTAL 25 
Dibenzothiophenes 
Dibenzothiophene COD 3.9 
Methyls C1D 5.1 
Dimethyls C2D 6.1 
Trimethyls C3D 3.9 

TOTAL 19 
Phenanthrenes i 
Phenanthrene COP/A 62; 
Methyls C1P/A 34! 
Dimethyls C2P/A 231 
Trimethyls C3P/A 9.7 ! 

TOTAL 12B.7 
Pyrenes 
Pyrene COP/F 230 
Methyls C1P/F 65 
Dimethyls C2P/F 24 

TOTAL 319 
Chrysenes 
Chrysene COC 49 
Methyls C1C 38 
Dimethyls C2C 17 

TOTAL 104 

GRAND TOTAL 610i 

Distribution of PAH Homologues 

250 

PAH Homologues 

AG'JANTA\PAHRES01 .WB2 



Table 2.1 
Distribution of PAH Homologues 

Sample No. A08514 
Sample Location LOC 3 

: .Homclccue : : 

CnPAH ^Csrcehtri'ccn: rmc/Kai 

Naphthalenes 
Naphthalene CON 14 
Methyls C1N 4.2 
Dimethyls C2N 3.9 
Trimethyls C3N 3.3 
Tetram ethyls C4N 1.6 

TOTAL 27 
Fluorenes 
Fluorene COF 11 
Methyls C1F 8.0 
Dimethyls C2F 3.0 
Trimethyls C3F 9.6 

TOTAL 31.6 
Dibenzothiophenes 
Dibenzothiophene COD 6.4 
Methyls C1D 4.0 
Dimethyls C2D 5.0 
Trimethyls C3D 3.5 

TOTAL 18.9! 
Phenanthrenes I 
Phenanthrene COP/A 111! 
Methyls C1P/A 27 
Dimethyls C2P/A 18 
Trimethyls C3P/A 8.1 

TOTAL 164.1 
Pyrenes 
Pyrene COP/F 270 
Methyls C1P/F 57 
Dimethyls C2P/F 28) 

' TOTAL 355; 
Chrysenes | 
Chrysene COC 571 
Methyls C1C 39! 
Dimethyls C2C 16 
............TOTAL. _ .....1.1.2 

• GRAND TOTAL 709\ 

Distribution of PAH Homologues 

300 | _ _ 

PAH Homologues 



Table 2.1 
Distribution of PAH Homologues 

Sample No. A08515 
Sample Location LOC 4 

CnPAH . .Cohcsntr-aff i i i fmaS^ 

Naphthalenes 
Naphthalene CON 4.2 

j Methyls C1N 1.8 
Dimethyls C2N 1.3 
Trimethyls C3N 0.9 
Tetramethyis C4N 0.5 

TOTAL 8.7 
Fluorenes 
Fluorene COF 2.3 
Methyls C1F ' 1.7 
Dimethyls C2F 0.7 
Trimethyls C3F 0.8 

TOTAL 5.5 
Dibenzothiophenes 
Dibenzothiophene COD 0.9 
Methyls C1D 0.9 
Dimethyls C2D 1.2 
Trimethyls C3D 0.7 

TOTAL 3.7 
Phenanthrenes 
Phenanthrene COP/A 14.9 
Methyls C1P/A ' 6.5 
Dimethyls C2P/A 4.3 
Trimethyls C3P/A 2.2 

TOTAL 27.9 
Pyrenes 
Pyrene COP/F 47 
Methyls C1P/F 14 
Dimethyls C2P/F 5.5 

TOTAL 66.5 
Chrysenes 
Chrysene COC 11 
Methyls C1C 9.5 
Dimethyls C2C 3.8 

TOTAL 24.3 

7.: .GRAND TQTAD^i - 137 

Distribution of PAH Homologues 
50 | 



Table 2.1 
Distribution of PAH Homologues 

Sample No. A08516 
Sample Location LOC 4 SUB 

i •; :A.s!rr;bi'bGi!s'.: *> •SchPAH ; ; :Concsrifratibrv irr.z'Kc: i 

Naphthalenes 
Naphthalene CON 0.7 
Methyls CI N 0.7 
Dimethyls C2N 0.6 
Trimethyls C3N 0.8 
Tetra methyis C4N 0.5 

TOTAL 3.3 
Fluorenes 
Fluorene COF 0.9 
Methyls C1F 1.4 
Dimethyls C2F 0.6 
Trimethyls C3F 0.6 

TOTAL 3.5 
Dibenzothiophenes 
Dibenzothiophene COD 0.6 
Methyls C1D 0.7 
Dimethyls C2D 1.1 
Trimethyls C3D 0.6 

TOTAL 3.0 
Phenanthrenes 
Phenanthrene COP/A 8.0! 
Methyls C1P/A 4.9 
Dimethyls C2P/A 4 
Trimethyls C3P/A 2.1 

TOTAL « Q 

Pyrenes 
Pyrene COP/F 48 j 
Methyls C1P/F 141 
Dimethyls C2P/F 5.5 

TOTAL 67.5 
Chrysenes 
Chrysene COC 9.5 
Methyls C1C 9.5 
Dimethyls C2C 4.1 

TOTAL 23.1 

; • GRAND TOTAL :•" 7 - i - J l ; i \ v : - ; ; ; - ' l l 9 

Distribution of PAH Homologues 
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Table 2.1 
Distribution of PAH Homologues 

Sample No. A08518 
Sample Location LOC 5 

' : Concentration. (&dfKi$ 

Naphthalenes 
Naphthalene CON 0.4 
Methyls C1N 0.2 
Dimethyls C2N 0.2 
Trimethyls C3N 0.2 
Tetra methyls C4N 0.2 

TOTAL 1.2 
Fluorenes 
Fluorene COF 0.2 
Methyis C1F 0.3 
Dimethyls C2F 0.2 
Trimethyls C3F 0.3 

TOTAL 1.0 
Dibenzothiophenes 
Dibenzothiophene COD 0.1 
Methyls C1D 0.2 
Dimethyls C2D 0.3 
Trimethyls C3D 0.3 

TOTAL 0.9 
Phenanthrenes 
Phenanthrene COP/A 2.2 
Methyls C1P/A 1.4 
Dimethyls C2P/A 1.1 
Trimethyls C3P/A 0.7 

TOTAL 5.4 
Pyrenes 
Pyrene COP/F 11.4 
Methyls C1P/F 3.5 
Dimethyls C2P/F 1.7 

TOTAL 16.6 
Chrysenes 
Chrysene COC 2.7 
Methyls C1C 2.6 
Dimethyls C2C 1.2 

TOTAL 6.5 

GRAND TOTAL 
:;:|;Prj;j.r 

32 

Distribution of PAH Homologues 

PAH Homologues 



Table 2.1 
Distribution of PAH Homologues 

Sample No. A08519 
Sample Location 

' * "Hbrnciocsse'- CriP AH C 

LOC 6 

•nnceJl#au'on frr 

Naphthalenes 
Naphthalene CON 0.4 
Methyis C1N - 0.2 
Dimethyls C2N 0.2 
Trimethyls C3N 0.2 
Tetramethyis C4N 0.1 

TOTAL 1.1 
Fluorenes 
Fl'jcrene COF 0.3 
Methyls C1F 0.4 
Dimethyls C2F 0.1 
Trimethyls C3F 0.2 

TOTAL 1.0 
Dibenzothiophenes 
Dibenzothiophene COD 0.2 
Methyls C1D 0.2 
Dimethyls C2D 0.3 
Trimethyls C3D 0.2 

TOTAL 0.9 
Phenanthrenes 
Phenanthrene COP/A 2.8 
Methyls C1P/A 1.1 
Dimethyls C2P/A 0.9 
Trimethyls C3P/A 0.5 

TOTAL 5.3 
Pyrenes 
Pyrene COP/F 10.1 
Methyls C1P/F 3.0 
Dimethyls C2P/F 1.3 

TOTAL 14.4 
Chrysenes 
Chrysene COC 2.4 
Methyls C1C 2.1 
Dimethyls C2C 0.9 

TOTAL 5.4 

i i/GRAMDTOTAL • *: : i 8 : 

Distribution of PAH Homologues 

12 r- —— 

NPTH C1N C3N FLLR C1F CJF COD C2D PHES. C1P/A C5P/A. COP/F C2P/F COC C2C 

PAH Homoiogues 

:\QPC\OIL\QUANTA\PAHRES02.WB2 
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striate era LT./Z 2 

SAMPLE NiUMBER : A08511 
SAMPLE LOCATION : LOC 1 

:.,:;7:i;i;;;;7;:::|i0::i::'i- .Ccrnpicjnc : ; . ' , 7 \ 

5a(H),14a(H),17a(H)-cho;esiane (20S) 
5a(H)J4B(H),17B(H)-cho!estane (2OR) 
5a(H),14B(H),17B(H)-ch.o:estane (20S) 
5a(H),14a(H),' 7a(h')-cholestane (20R) 
5a(H),14a(K),'.7a(H),24-methy]cholest£ne (20S) 
5a(H),'4B(H),17B(H),24-rnethy!cho!estane (20R) 
5a(H),14B(H),173(H) !24-methylchole3tane (20S) 
5a(H),14a(K),17a(H),24-meth,y:cho:8star.e (20R) 

l5a(H),14a(K)117a(H),24-ethyIcholestane (20S) 
j5a(H),14B(H),17B(H),24-ethy;chc;estar,e (20R) 
5a(H),14B(H),'.7B(H),24-ethylchc!estane (20S) 
5a(H) 14a(H)/.7a(H),24^fty:cho:estane (2CR) 

•;.:SyrrfcoIp::.:.j 

372 C27H48 SI 0.17 
372 C27H48 S2 0.04 
372 C27H43 S3 0.16 
372 C27H48 S4 C.24 
386 C28H50 S5 C.'O 
386 C28H50 SS 0.31 
386 C28H50 S7 0.31 
386 C28H50 S3 0.11 
4C0 C2SH52 SB 0.15 
4CC C29H52 S10 0.29 
40C C29H52 S11 0.07 
400 C29H52 S12 0.17 

'<K4 • ) V ' S 3 3 K £ £ * 

iTots? Stars'-as 2.4 

;%:C27:S^a~£nas 

•%£?£'S*kri-.ki-.'''- :: ::;i:i i ; : ; : i : : i : . : ' p ^ i i n - i l s l S 

Ratio o5„1^i.':?;?/":'c;?: SKs'rsrl'ss''.' ,.i : i::\:!i: i;:::-.::i:;;-^,:i.:-;i::^;::i:'^ 

0.35 

0.3 

0.25 

0.2 

0.15 - r 

i ' 

0.1 H 

0.05 

0 

Distr ibut ion cf Ccrnrrtor. Steranes 

J 
i ,H M 

SI S2 33 S4 S5 SS S7 S8 S9 S10 S11 S12 S13 

WI/Z 217 



Table 3.0 

Distribution of Common Steranes (m/z 217) 

SAMPLE NUMBER : A08512 
SAMPLE LOCATION : LOC 1 DUP 

5a(H),14a(H),17a(H)-choIestane (2CS) 
5a(H),14B(H),17B(H)-cho!estane (20R) 

;5a(H),14B(H),17B(H)-cho!estsne (20S) 
j 5a(H),14a(H),17a(H)-cholestane (20R) 
i S a f H ^ ^ a l H ^ ^ a ^ ^ - m e t h y l c h o l e s t a n e (20S) 
5a(H)/.4B(H),17B(H),24-methy!cho!estane (20R) 
5a(H),14B(H),17B(H),24-methyIcholestane (20S) 

'5a(H),14a(H),17a(H),24-meth,y!cholestane (20R) 
5a;H),14a(H),17a(H),24-ethylcholestane (20S) 

|5a(H),HB(H),17B(H) ;24-etriy!cho!estane (20R) 
l5a(H;,14B(H),'7B(H) !24-ethylchD!estane (20S) 
. 5a(H).14a(H^17a(H0,24-etiiy!cho 
• C30 Steranes (Total} 

$$111 v Forr^ ia Syrr.bc 

372 C27H48 S1 

372 C27H48 S2 
372 C27H48 S3 

372 C27H48 S4 
386 C28H50 S5 
385 C28H50 S6 
386 C28H50 S7 
386 C28H50 S8 
400 C29H52 S9 
400 C29H52 S'.O 
400 C29H52 S'A 
400 C29H52 S12 

ilEIII S13 

Cones "rtrati an \ 
j";'.(rng^Ks; ; | 

O.22! 
CDS j 

s 1 
0 /91 
0.14' 
D.12 
c.soi 
0.11 I 
0.16 
0.33 
0.05 
C.27 

'Total Steranes •:;:-:::::;-;;;;;:;;;;-";r":.:̂ ;"'';:235 
% C27 Steranes : - : ' 22,4, 

:% G28 Steranes : \7i^ri^Mlii7 ; ' -^-l ' ?; 11 i >̂='=-?M ?™?si?'i-==E l-i =iî  ifl it M-l I- H MI: ]"= I::: :-E==-i I . -: • :! 3 : .2i 

!% C29 Steranes 27.8 j 

Ratio 5a.143 (17B/Total.Steranes ; : 0,435 



Table 3.0 

Distribution of Common Steranes (m/z 217} 

SAMPLE NUMBER : A08513 
SAMPLE LOCATION : LOC 2 

Compound; 

5a(H),14a(H),17a(H)-cholestane (20S) 
5a(H),14B(H),17B(H)-cholestane (20R) 

!5a(H).14B(H),17B(H)-cholesiane (20S) 
|5a(H).14a(H).17a(H)-cho!estane (20R) 
!5a(H).14a(H),17a(H).24-methylcholestane (20S) 
'5a(H)J4B(H),17B(H).24-methylcholestane (20R) 
!5a(H)'.14B(H).17B(H).24-methylcholestane (20S) 
j5a(H),14a(H),17a(H).24-methylcholestane (20R) 
15a(H)'.14a(H),17a(H).24-ethylcholestane (20S) 
;5a(H).14B(H),17B(H).24-ethylcholestane (20R) 
!5a(H).143(H), 17B(H).24-ethylcho!estane (20S) 
!5a(H),14a(H).173(^,24-6^1^01651306 (20R) ; 

1C30 Steranes (Total) 

Concentration 

• MW • Formula • Symbol ; mg/Kg) j 

372 C27H48 S1 0.13; 

372 C27H48 S2 0.05 1 

372 C27H48 S3 0.09 

372 C27H48 S4 0.16 

386 C28H50 S5 0.08 

386 C28H50 S6 0.05 

386 C28H50 S7 0.19 i 

386 C28H50 S8 0.07 

400 C29H52 S9 0.08 

400 C29H52 S10 0.20 

400 C29H52 S11 0.04 

400 C29H52 S12 0.12 

414 C30H54 S"i3 G.24: 

i Total Steranes 
!% C27 Steranes 
% C28 Steranes; 
% C 29 Steranes 

! Ratio •5a.14B.17B/Tota1 Steranes 
: Ratio 20S/20R + 20S 

1.5 
28.6 
26.1 j 
29.2! 
0.41 
0.48-

Distribution of Common Steranes 

— 0.15 

0.05 

S2 S3 S i S5 S6 
S3 S9 S10 S11 S12 S-3 

M/Z 217 



Tabte 3.0 

Distribution of Common Steranes (m/z 217) 

SAMPLE NUMBER : AC8517 
SAMPLE LOCATION : LOC 2 SUB 

5a(H),14a(H),17a(H)-choiestane (20S) 
5a(H)/.4B(H},17B(H)-chciestane (20R) 
5a(H),14B(H),17B(H)-cholestane (20S) 
5a(H),14E /H) l17a(H)-cho:estane (20R) 
5a(H),14a(H),17a(H),24-methyIcholestane (20S) 
5a(H)',14B(H),17B(H),24-methy!cholestane (20R) 
5a(H),14B(H),17B(H),24-methylchoiestane (20S) 
5a(H),14a(H),17a(H).24-m8thylcholestane (20R) 

i5a(H)/.4a(H),17a(H),24-ethy:chc:estar.e (20S) 
5a(H),14B(H),17B(H) !24-efr.y!cho!estane(20R) 
5a;K),14B(H),17B(H),24-ethy;choIestane (20S) 

- 5a(H)|l 4 a ( H ) , 1 7 a ( H ) ^ 
C30 Steranes (Tota'> 

.;* i *: Conesrctrctior 

372 
372 
372 
372 
386 
386 
386 
386 
400 
4C0 
400 
400 
414 

C27H48 
C27H48 
C27H48 
C27H48 
C28H50 
C28H50 
C28H50 
C28H50 
C29H52 
C29H52 
C29H52 
C29H52 
C3CH54 

S1 
S2 
S3 
S4 
S5 
S5 
S7 
S8 
S9 
S10 
S11 
S12 
S13 

O.'S 
0.05 ; 

0.141 
0.28 
0.12 
0.C8 
0.41 
0.10 
0.14 
0.29 i 
0.10 
0.21 ! 

:Total Steranes 
;% C27 Steranes 

2«5: 
2S.C 

VB C28 Steranes. 
7c C29•Steranes. : 

28:4 
50,0. 

Ratio 5a'44B.17:BrTotaTSterane'sj" 
Ratio 20S/20R + 20S 

0.45 j 
G.52i 

Distribution of Common Steranes I 



i k ^ Jos I J 

Tab^e 3.C 

iautioir; cf Common Stemnes [znfz 217] 

SAMPLE NUMBER : A08514 
SAMPLE LOCATION : LOC 3 

Concentration 

Compound 

,5a(H),14a(H),17a(H)-cholestane (20S) 
j5a(H).14B(H),17B(H)-cholestane (20R) 
!5a(H).143(H), 17B(H)-cholestane (20S) 
5a(H),14a(H).17a(K)-cholestane (2CR) 

:5a(H),14a(H),17a(H),24-methylcholestane (20S) 
|5a(H)!l4B(H),17B(H).24-methy!cholestane (20R) 
5a(H)',14B(H),17B(H),24-methylcholestane (20S) 

;5a(H)',14a(H),17a(H).24-methylcholestane (20R) 
|5a(H)'.14a(H),17a(H),24-ethy!cholestane (20S) 
!5a(H).143(H), 173(H),24-ethylcholestane (20R) 
j5a(H),14B(H).17B(H).24-ethylcholestane (20S) 
j5a(H).14a(H),17a(H).24-ethyIcho]estane (2QR). . 
IC30 Steranes (Totat) : 

MVV ::..:;.Forrnu!a; ; Symbol '•• . {mg/Kg) •-• 

372 C27H48 S1 0.21 

372 C27H48 S2 0.C6 

372 C27H48 S3 0.12 

372 C27H48 S4 0.29 

386 C28H50 S5 0.14 

386 C28H50 S6 0.11 

386 C28H50 S7 0.42 

385 C28H50 S8 0.11 

400 C29H52 S9 0.16 

400 C29H52 S10 0.35 

400 C29H52 S11 0.08 

400 C29H52 . S12 0.22 

414 ' 1 •C3t2H54:: :':' .VS1:.3;': 0.40 

TotaJ Ster2r.as 
2.7 

•:25.4 
• 2 S ^ %C27 Steran 

% C28 Sterar. 
i% C2S S'zerar.es 
I Ratio 5a.-:4B>17S?Tota3. Steranes: 

2.43. 

I Ratio 23S/20R+_2GS_ 

D i s t r i bu t i on of C o m m o n S te ranes 



Table 3.0 

Distribution of Common Steranes (m/z 217} 

SAMPLE NUMBER : A08515 
SAMPLE LOCATION : LOC 4 

O-onceitrati: 

5a(H),14a(H),17a(H)-cho!estane (20S) 
5a;H),14B(H),17B(H)-=ho:estane (20R) 
5a(H),14B(H),17B(H)-chc:estane (20S) 
5a(H),14a(H),17a(H)-cholestane (20R) 
5a(H),14a(H),17a(H),24-rr.ethylcholestane (20S) 
5a(H)/.4B(H),17B(H),24-methylchoiestane (20R) 
5a(H),14B(H),17B(H),24-metb.ylcholestsns (20S) 
5a(K).14a(H)/.7a(H),24-methy!choIestane (2CR) 
5a;K),14a(H),17a(H)T24-efr.y:cho!estane (20S) 

:5a(H),14B(H),17B(H),24-ethylcholestane (20R) 
i5a(H),14B(H),17B(H)24-ethy!cholestane (20S) 

! 5 a (H), 14a (H), 17 a (H) 24-ethylcholestane |20 
C30 Steranes (Total) 

;MW V: •• Fqrm-Ja ;:Syrfrbaf : 

372 C27H48 S1 0 . '4 | 
372 C27H48 S2 0.051 

.372 C27H48 S3 0 .1 ' ! 
372 C27H48 S4 0.19 
386 C28H50 S5 C.07 
386 C28H50 S6 0.07 
386 C28H50 S7 0.16 
386 C28H50 SB 0.C71 

400 C29H52 S9 CIO 
400 C29H52 S10 0.19 
400 C29H52 S11 0.04 
400 C29H52 S12 0. '2 

C30H54 S13 G.24 

'Total Steranes.^ 
C27 Steranes 31,2 

C28 Steranes 24.1. 
i% C29 .Steranes 29.1 

' Ratio. 5a,14B,17B/Total Steranes 0,40 

Ratio 20S/20R +.:2SS 0.47; 

Distribution of Common Steranes 

0.25 



Table 3.0 

Distribution of Common Steranes (m/z 217) 

SAMPLE NUMBER : A08516 
SAMPLE LOCATION : LOC 4 SUB 

Concentration 
; .Compburid:7::;^ 

5a(H),14a(K),17a(H)-cholestane (20S) 
5a(H).14B(H),17B(H)-cholestane (20R) 
5a(H),14B(H),173(H)-cholestane (20S) 
5a(H),14a(H),17a(H)-cholestane (20R) 
5a(H),14a(H),17a(H).24-methylcholsstane (20S) 
5a(H),14B(H),17B(H),24-methylcholestane (20R) 
5a(H).14B(H),17B(H).24-methylcholestane (20S) 
5a(H),14a(H),17a(H).24-methylcholestane (20R) 
5a(H),14a(H),17a(H).24-ethylcholestane (20S) 
5a(H),14B(H),17B(H),24-ethylcholestane (20R) 
5a(H),14B(H) :17B(H),24-ethylcholestane (20S) 
5a(H) ;14a(H),17a(H)24-ethylcholestane^ 
C30 Steranes (Total) ; 

Formula Symboli:.;i . {mg/;<3) . 

372 C27H48 S1 0.14 

372 C27H48 S2 0.05 
372 C27H48 S3 0.11 

372 C27H48 S4 0.19 
386 C28H50 S5 0.05 
386 C28H50 S6 0.06 

386 C28H50 S7 0.20 

386 C28H50 S8 0.09) 

400 C29H52 S9 0.20 

400 C29H52 S10 0.04 

400 C29H52 S11 0.11 

400 C29H52 S12 0.22 

414 C30H54 S13 E R R ; 

ERR 
% C27 Steranes 
% C28 Steranes 
'% C29 Steranes ::iir;.iii=i:; :J;^.;^-1;;iiii^.ii-i;ii;ii;- £^1^ 

Ratio :-5'a.i4B,17B;Tota! Steranes I-;:.:;;:;-.. vjiii-tivi; i : : ; ;.E«;R; i 

Ratio 20S.'20R + 20S 0.56 

Distribution of Common S t e r a n e s 

0.25 



Tab3© 3 .0 

stsirar.es ™ z 

SAMPLE NUMBER : A08518 
SAMPLE LOCATION : LOC 5 

5s,'W)ii4a(H),'7a(H)-cho'.estane (20S) 
5a|H)!l4B(h),17B(H)-cho!estane(20R) 

15a(H),14B(H),17B(H)-cholestane (20S) 
5a{w) 14a(H),17a(H)-cho'.estane (2OR) 
5a'H.),14a(H),17a(H),24-msthylcholestane (20S) 
5a(H)',14B(H),17B(H),24-methy!cholestane (20R) 
5a(H)',14B(H),17B(H).24-methylcho!estane (20S) 
•5a(H)'l4a(H),17a(H).24-methylcho!estane (20R) 
5afH), 14a(H), 17a (H) ,24-ethylcholestane (2CS) 

|5a(H) UB(H),17B(H),24-ethylcholestane (20R) 
'.5afH)'.'.4B(H),17B(H),24-ethyloholestane (20S) 
: 5a!H),14a(H),17a(H).24:ethy!c^ 
*C3Q SSaranas ("o^'} ^ rAim^imm't 

Svrnbc! 

372 C27H48 S1 

372 C27K48 S2 

372 C27H48 S3 

372 C27H48 S4 

386 C28H50 S5 

385 C28H50 S6 

386 C28H50 S7 

388 C28H50 S8 

400 C2BH52 S9 

400 C2SH52 S10 

400 C29H52 S11 

400 C29H52 SI 2 

' TctatS^e?sWas. 

% C27 Stars-as 
|% C2S Ste~-as ; 

% Q"9 Stgrr-
| Ratio SaV^.^glfJote: Steirariesi: 
Ratio 2CS/2CR..->"i20S.i 

C.13 > 
0.34 
o.c?: 
0.16 1 
0.02 I 
C.C81 

0.14 
0.05 
0.08 
C M 
0.03 | 
0.1 C 

•SC. 
•25.% 

Distribution of Common Staranas 



3 of CcrcrnQ-i Steranes (m/z 2 * T ; 

SAMPLE NUMBER 
SAMPLE LOCATION 

A08519 
LOC 6 

Corripourvd 

•5a(H),14a(H).17a(H)-cholestane (20S) 
i5a(H)!l4B(H),17B(H)-cholestane (20R) 
|5a(H).14B(H),17B(H)-cholestane (20S) 
! 5 a(H),14a(H),17a(H)-criolestane (20R) 
5a(H),14a(H),17a(H).24-methylcho!estar,e (20S) 

!5a(H)'.14B(H),17B(H).24-methylcholestane (20R) 
'5a(H) 14B(H).17B(H).24-methylcholestane (20S) 
i5a(H)'.14a(H),17a(H).24-methy!cholestane (20R) 
:5a(H),14a(H).17a(H)24-ethy!cholestane (20S) 
|5a(H),14B(H),17B(H),24-ethylcholestane (20R) 
'5a(H)',14B(H),17B(H).24-ethylcholestane (20S) 
!5a(H)'.14a(H).17a(H).24-ethylcholestane (20R) 
|C30Sterar.es {Total 

Fcr.T?Li:E Syrr-.ho 

372 C27H48 SI 

372 C27H48 S2 

372 C27H48 S3 

372 C27H48 S4 

386 C28H50 S5 

386 C28H50 S6 

386 C28H50 S7 

386 C28H50 S8 

400 C2SH52 S9 

400 C29H52 S10 

400 C29H52 S11 

400 C29H52 SI 2 
C33H54".' • 'S13 

|% C29 Steranes 
' Ratio 5a/:4B.'!7BrTota'. Steranes 
Ratio 2CS/2CR+2QS 

Coacentra'Scn 
. : (ug/U • . 

0.09 
0.C3 
0.06 
0.11 
0.04 
0.04 
0.14 
0.06 
0.06 
0.12 
0.02 
0.07 

"• o.i.s 

Distribution o f Common Sterar.es 

M/Z 217 
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Table 4.0 

Distribution of Common Hopanes (m/z 191) 

SAMPLE NUMBER : A0B511 
ZWIPLE LOCATION : LOC 1 

Cornoou nd : 

• Us) 
i ( i m ) 

13a(H)-22,29,30-trisnorhopans 
l7a(H)-22.29.30-tnsnorhopan5 
17a(H),2lB(H)-30-norhopane 
17a(H).213(H)-hopane 
17a(H).21B(H)-30-homohopane (22S) 
17a(H),21 B(H)-30-homohopane (22R) 
-,7B(H).21a(H)-homomoreTane 
17a(H).21B(H)-30.31-bishomohopane (22S) 
l7a(H) 21B(H)-30,31-bishomohopane (22R) 
17a(H)'2lB(HV30.31,32-tr ishomohopane (22S) 
l7a(H)'.213(K)-30,31.32-trishomoriopane (22R) 
17a(H),2 l3:H)-30 ; 31,32,33-- i rak,shomonop3r,e 22S 
17a n),213(H)-30,31,32.33-;eirakishomonopane (22K) 

M7a(H ,213 'H)-30,31.32.33,34-pant a k i S homohop a ne 22 
i -,7a(H),21BfH)-30,31,32,33,34-pentakisnomohopane (22 

370 
370 
398 
412 
426 
426 
426 
440 
440 
454 
454 
468 
466 
482 
482 

Formula Symbol 

C27H46 
C27H46 
C29H50 
C30H52 
C31H54 
C31H54 
C31H54 
C32H56 
C32H56 
C33H58 
C33H58 
C34H60 
C34H60 
C35H62 
C35H62 

T1 
T2 
T3 
T4 
T5 
75 
77 
78 
79 
710 
711 
712 
713 
714 
715 

Concent ra t ion • 

0.16 
0.21 
0.58 
0.82 
0.17 
0.17 
0.10 
0.19 
0.10] 
0.13 1 

0.06 
0.03 
0.13 
0.00 
0.00 

q i i m ^ ^ " + ™C Hopane (T3+T4) 

Distribution of C o m m o n Tr i te rpanes 



Table 4.0 
Distribution of Common Hopanes (m/z 191' 

SAMPLE NUMBER : A08512 
SAMPLE LOCATION : LOC 1 DUP 

'3a(H) 
'Ts(H) 
'~a(H:, 

,'7a(H) 
•l7a(H) 
17a(H), 
17B(H). 

h7a(H), 
".7a(H), 
17a(H) 
17a(H) 
•7a(H) 
17a(H) 

".7a(H) 
l7a(H) 

•22,29,30-trisno'hopane (Ts) 
•22,29,30-trisnorhopane (Tm) 
,21B(H)-30-P.orhopane 
21B(H)-hopane 
21B(H)-30-homohopane (22S) 
21B(H)-30-homohopane (22R) 
,21 a(H)-homomoretane 
,21B(H)-30,31-bishomohopane (22S) 
|21B(H)-30,31-bishomohopane (22R) 
',2'B(H)-30,31,32-tr:shomohopane (22S) 
'l21B(H)-30,3',,32-trishorr.ohopane (22R) 
,2lB(H)-30,31,32,33-tetraki£homohopane (22S) 
'l21B(H)-30l31,32,33-tetrakishomohopane (22R) 
',21B(H)-30,31,32,33,34-pentakishomohopane (22 
,21 B(H)-30,31,32,33,34-pentakishomohopane (22 

Totat Triterpanes; 
%• C30:; • 

rrtg/Ksl; 

370 C27H46 T1 
370 C27H46 T2 C.23! 

358 • C29H50 T3 0.62 : 

412 C30H52 T4 0.91 

426 C31H54 T5 0.20 

425 C31H54 T6 0.':9 

426 C31H54 T7 0.11 

440 C32H56 TB 0.2'. 

440 C32H56 T9 0.12 

454 C33H58 T10 0.14 

454 C33H58 T11 0.07 

458 C34H60 T12 0.06 

468 C34H60 T13 C.12 

482 C35H62 T14 0.05 

482 C35H62 T15 0.12 

3.4 

% C31-C33-
% C34-C35 
Tm/Ts. • ,• 
C29'C30 

lC32'S)/C32(R) 

. 1,08 
0,SBj 

1.781 

C33fS)/C33(R): 
C34<'S)/C34(R): 

'C35(S1?C35TR1 
Weathered. 
\ Sum of C29:+ C3G -ttoparia. (T3+T4) 

0,53' 
0.45 

Distribution of Common Triterpanes 



Table 4.0 

Distribution of Common Hopanes (m/z 191) 

SAMPLE NUMBER: 
SAMPLE LOCATION : 

A0S513 
LOC 2 

Concentration 
• C o m p o u n d : • MW F o r m u l a ; SymboS (mg/Kg) j 

:Sa H)-22,29.30-irisnorhopane (Ts) 370 C27H46 T1 0.12 

17a n)-22.29,3C-:nsnornopane (Trr.) 370 C27H46 T2 0.12 

17a H).213(H)-30-norhopane 398 C29H50 T3 0.36 

"7a H),21B(H)-hopane 412 C30H52 T4 0.51 

17a H).21B(H)-30-homohopsne (22S) 425 C31H54 T5 0.11 

17a H),21B(H)-30-homohopane (22R) 426 C31H54 T6 0.09 

17B (H).21a(H)-homomoretane 426 C31H54 T7 0.04 

17a H),21B(H)-30.31-bishomohopane (22S) 440 C32H55 T8 0.17 

':7a 'H),21B(ri)-30,31-bishomohoDane (22R) ^40 C32H56 T9 0.06 

' 7 s 'H).21B(H)-30,31,32-trishomohopane (22S) 454 C33H58 T10 0.C7 

'In 'HI 2l3(H)-30.31,3?4rishomohODane (22R) 454 C33H58 T11 0.03 

; i 7 a (H).213(H)-30,3l.32.33-tetrakishomohopane (22S) 458 C34H50 T12 0.03 

;H),21 B(H,)-30.31.32,33-ietrakishomohopane (22R) 456 C34H50 T13 0.09 

! I 3 ::-;).213(H)-30,31,32,33,34-pentakishomohopane (22 482 C35H52 T14 0.04 

17a (H).213(H)-30.31,32,33,34-pen:akishomohopane (22 482 C35H62 T15 0.02 

Total Tr i te rpanes ::-'•:•:• 1/9 
% C30 ^:,:\:.:^::;:A^ -•/ ::;:-::;::27.3 : 

\% C31-C33 30.8 

% C34-C35 9.6 

Tm/Ts: : ; • • " ̂ :::1..Q2l 
h C29/C30 ' -:• 0.70 : 

C32!SVC32(R1 / , : .2.66; 

i C33(SyC33(P4 " • 2.15 

! C34{S)/C34(R) - / , ' , . • - ••:'0.40i 

C25.:SVC35(R) : • /1.58 : 

Weathered Percon iaae (%P; C29'C30 hooanes ;;v: NA 

Sum of C29 + C30 Hopane {T3+T4) 0.9 

Distribution of Common Triterpanes 

M/Z 191 



Table 4.0 

Distribution of Common Hopanes (m/z 191) 

SAMPLE NUMBER 
SAMPLE LOCATION 

A08517 
LOC 2 SUB 

Comoouna 

18a(H)-22,29,30-trisnorhopane (Ts) 
17a(H}-22,29,30-tnsnorhopane (Tm) 
•!7a(H),21B(H)-30-norhopane 
'7a(H),21B(H)-hapane 
'.7a(H),213(H)-30-homohopane (22S) 
17a;H),21B(H)-30-homohopane (22R) 
i7B(H),21a(H)-homomoretane 
17a(H),213(H)-30,31-bishomohopane (22S) 
17a(H),21B(H)-30,31-bishomohopane (22R) 
17a(H),213(H)-3C,31,32-trishomohopane (22S) 
17s(H),21 B(H)-30,31,32-trishomohopane (22R) 
17a(H),21B(H)-30,31,32,33-tetrakishcmohopane (22S) 
17£(H)',21B(H)-30,31,32,33-tetrakishomohopane (22R) 

j i7a(H),21B(H)-30,31,32,33,34-pentakishomohopane (22 
j l7a(H),213(H)-30.31,32,33,34-pentakishomohopane (22 

.Conceritr'sEon { 

Silt Symbol 

370 C27H46 T1 0.18 

370 C27H46 T2 C.2C 

398 C29H50 T3 0.59' 

412 C30H52 T4 0.82 

426 C31H54 T5 0.16 

426 C31H54 T6 C.16 

426 C31H54 77 C.12 

440 C32H56 78 0.20 

440 C32H56 T9 0.12 

454 C33H58 T10 C.C9 

454 C33H58 711 0.05 

468 C34HB0 ' 1 2 0.05 

468 C34H60 T13 0.08 

482 C35H62 714 COO 

482 C35H62 715 O.CO 

7otal Triter.par.es ; : - ^ ' " " ^ ^^^ % C30 •:.;::;':5;i? .̂ ••v.-.-. ? - ^•••fr&yv"^.. ••• :xT.;-?ft:r:-: .::;.;/vKtiivHi:H:;:; ' 2.9.0 j 
% C31-C33 ii . ::dr;x': - ^.-A^^^AV YA:^^-^^^::^:/,^^ +P':̂ :YYYY"YYYY 3T.7; 

% C34-C35 • ;.. v.;.::.^;..^^:.:^^..:::::.:-;::::;:::.:,.-.:-!.:: 
'Tm/Ts L :'S32S;S^'-:"=;::; - A;;^:£:^k...,-: 
r.^q/nan.- . • Y^AY;^;^ 0.73. 
C32(S\ICZ2tRi : -v-^, Y:Y::YYY.YY:.YYY,Y. iYAlK'YY^YYtY^YY • ":^ Y- \—, ••7 • 

C33(S)/C33(R)Y^^YY :::&-.;.:*XX ..XX.^ . s i S S S S : ^ : 
C34(SVC34(R1 YYYY^my^ . : . : ^ : : s ^ . ^ , ; : 0.54 

Weathered Perceritacfe (%F) C29/C30.riccanes-.;:r::::
;

;, • •• - i— 

Sura of C2S + C30 Hopane fT3+T43 , 1-4 



Table 4.0 

Distribution of Co~.rr.on Hopanes {m/z 191} 

SAMPLE NUMBER : A06514 
SAMPLE LOCATION : LOC 3 

Compound 

18a(H)-22.29.30-trisnorhopane (Ts) 
17a(H)-22.29,30-trisnorhopane (Tm) 
17a(H),213(H)-30-norhopane 
17a(H),213(H)-hoDane 
17a(H).21B(H)-30-homohopane (22S) 
172(H).213(H)-30-homohopane (22R) 
17B(H),21a(H)-homomoretane 
17a(H).213(H)-30,31-bishomohopane (22S) 
17a(H),21B(H)-30,31-bishomohopane (22R) 
17a(H),213(H)-30,31,32-trishomohopane (22S) 
17a(H).213(H)-30.31,32-trishomohopane (22R) 

j - i 7 a , H y213(n)-30,31.32.33- te t rak ishomo'nopane (22S) 
: i7a(H).21B(H)-30,31.32.33-tsirakis'nomohoDan9 (22R) 
i l7a(H).213(H)-30,31,32,33,34-pentakishomohopane (22 
' i7a(H).21 B(H)-30,31,32,33.34-pentakishomohopane (22 

;;Conceptr.£non i 

MW. Formula Symbol (mg/Kg) • :: 

370 C27H46 T1 0.23 

370 C27H46 T2 0.20 

39B C29H50 T3 0.60 

412 C30H52 T4 0.8S 

426 C31H54 T5 C.22 

426 C31H54 To C.23 

425 C31H54 T7 0.09 

440 C32H56 T8 0.17 

440 C32H56 T9 0.11 

454 C33H58 T10 0.13 

454 C33H58 T11 0.05 

468 C34H50 T12 0.04 

468 C34H60 T13 0.11 

482 C35H62 T14 0.07 

482 C35H52 T15 O.OC 

[Total Triterpanes; 
% C30 : X ••••••• Xi: 
% C31-C33 i;. 

\% C34-C35 : . 

: Tm/Ts •-::;;-' 
C29/C30 Vi:-." • 

3.2 
26.0 
32.2 
7.2 

0;&9 
0.68 

IC32.(S)/C32(RV. 
C33(SVC33(R) 

tC34(SV/C34(R) 
C35;S).'C35(R) - : -

; Weathered Percentage (%?) C29/C30 ;hopanes; 

(Sum of C2S + C30 Hopane {T3+T4) 

1.55 
2.26 \ 

0,36 
472.00 

NA 

1.5 

Distribution of Common Triterpanes 



Table 4.0 

Distribution of Common Hopanes {m/z 12'} 

SAMPLE NUMBER : A0B515 
SAMPLE LOCATION : LOC 4 

iCbScestrafcton; 

17a(H)-: 
17a(H 
17a(H 
17a(H), 
17a(H) 
17B(H) 
17a(H), 
17a(H) 
17a(H) 
17a(H) 
17a(H) 
;7a(H), 
178(H), 
17a(H) 

•22.29,30-trisnorhopane (Ts) 
•22.29,30-irisnorhopane (Tm) 
21B(H)-30-norhopane 
21B(H)-hopane 
2lB(H)-30-homohopane (22S) 
,21B(H)-30-homohopane (22R) 
21 a(H)-homomoretane 
21 B(H)-30,31-bishomohopane (22S) 
21B(H)-30,31-bishomohopane (22R) 
.21 B(H)-30,31,32-trishomohopane (22S) 
,21B(H)-30,31,32-trishomohopane (22R) 
,21B(H)-30,31,32,33-tetrakishomohopane (22S) 
21B(H)-30,31,32,33-tetrakishomohopane (22R) 
21 B(H)-30,31,32,33,34-pentakishomohopane (22 
21 B(H)-30,31,32,33,34-pentakishomohopane (22 

:;:ForrriL:L;ig/ S y m b o l . 
i 

370 C27H46 T l I 
C.12 

370 C27H46 T2 0.13 

398 C29H50 T3 0.39 1 

412 C30H52 T4 0.55 

426 C31H54 T5 0.12 

426 C31H54 T6 0. i1 

426 C31H54 T7 0.05 

440 C32H56 T8 0.17 

440 C32H56 T9 C.07 

454 C33H58 T10 0.07 

454 C33H58 T11 0.04 

468 C34H60 T12 0.04 

468 C34H60 T13 0.06 

482 C35H62 T14 0.04 

482 C35H62 T15 0.02 

Total Trrteroanes • "vi:i'rl::V^::; :::,.:;xiiiVIII;iiiii::i;:i;:i'. ; ;- : ;: •'•i- YYY-YY-. r:- -rw~r. :YY^Y,Y • i.c 
% C30.; .. • ''ii './VA\Y':A\::V:'A:: ^ • ^ • ^ • y ^ r : ; Y:YCY:Y-: : \ Y:YY\ YY':..YYY . xYYY. Yy j v.27.-H: 

•/-. C31-C33 :1 : : : : : : ; . 1 : : : : : i : : : . L 1 : . v : x x V;" i;T:"V'- . " 31.5 

% C34-C35 .;:•?::.!•:;.î .il i;::ir:-:?ii:^";::;;-; - x ;::v:-:::.:-. &£\ 

T ~ / T s . ' : :. :: ^^SiviS •̂ j::::X: : .:.".=:;:; • 
C29/C30 Y ^ - ^ ^ ^ Y X S ^ ^ ^ ^ ^ M Y - YY:'YY YY-YYYYYY. > ; : ;: 0.70 j 

C32<S)/C32,'R) ''YY:Y\'X AWYY:: Y. Y •-2.S2' 

C33(SVC33(R) ::XY:.:^mxX:YYi Y :-Y:;YY\.YY'Y. .;:Y:*Y.Y::yX>Y:..y.. iv!:.-:--:;- ; : : : : X,-: •1.6Ci 

C 34{S)/C3.4(R^ ••: • • • V i •..:.^-:i^ii!:; IV."i.i-:i.;; i : i ; ; . i ; : ; - : -r :•=:r ^ >; • • ; - / ^ i ^:;::|l::;: ::xl i: Y.YYXYYXYY , 0.87: 

C35(S)iC35(R)i" 'Vv > ' x : i?:;i|i:: X X x m ^ C;Viii;i.i:ili.ii:;iix:'i y ^Y- . 1.62 

•Wea the red : f?e i r ce^ : l : ^ ^ : : i : ; ' - : ..: U .NA 

,Sun of C29 + C30 hopane ^T3+T4) i Jmiiii Ui lih i LUM R; l̂;:b;.y H u.;i' r; H -̂ is i 

Distribution of Common Triterpanes 

T7 T3 T9 

M/Z 191 



Table 4.0 

Distribution of Common Hopanes (m/z 191) 

SAMPLE NUMBER : A08516 
SAMPLE LOCATION : LOC 4 SUB 

Concentration 

Compound 

182(H)-22.29,3C-irisnorhopane (Ts) 
l7a(H)-22.29.30-trisnorhopane (Tm) 
17a(H),213(H)-30-norhopane 
17a(H).213(H)-hopane 
17a(H),21B(H)-30-homohooane (22S) 
17a(H),21B(H)-30-homohopane (22R) 
17B(H).21a(H)-homomoretane 
":7a(H),21B(H)-30l31-bishomohopan9 (22S) 
17a(H).2l3(H)-30.31-bis'nomohopane (22R) 
'7a(H).213(H)-30,31,32-trishomohopane (22S) 
-:7a(H).213(H)-30,31,32-trishomohopans (22R) 
l7a(H),213(H)-30,31,32,33-tetrakishomohopane (22S) 
17a(H).213(H)-30,31,32.33-tetrakishomohopane (22R) 
17a(H).213(H)-30,31,32,33,34-pentakishomohopane (22 
',7a(H) 213(H)-30,31,32,33,34-pentakishomohopane (22 

Total Triterpanes 
%.C30 . : ;ii- • 

Formuia Symbol ;-:ii^g/Kg}..' :i 

370 C27H46 T1 0.13 

370 C27H45 T2 0.14 
398 C29K50 T3 0.40 
412 C30H52 T4 0.53 
426 C31H54 T5 0.12 
426 C31H54 T6 0.10 
426 C31H54 T7 0.05 
440 C32H56 T8 0.16 
440 C32H56 T9 0.07 
454 C33H58 T10 0.06 
454 C33H58 T11 0.04 
458 C34H60 T12 0.04 
453 C34H50 T13 0.06 
482 C35H62 T14 0.04 
482 C35H62 T15 0.03 

2.0 
25.7 

% C31-C33 
:29;7i 

8.'. 
%:C34-C35 
Tm/Ts. 

1.04 
0.7C 

' C29/C30 
iC32/S)/C32(R) 
iC33fS)/C3.3(R) 
rC34<S)/C34(RV: 

2.27 
1.72 
0.64I 
1.47 

C35{SWC35(R) 
Weathered Percentage (%P) C29/C30 hopanes 

NA. 

Sum of C29 + C30 Hopane (T3+T4) 

Distribution of Common Triterpanes 



Table 4.0 

Distribution of Common Hopar.es (m/z 191} 

SAMPLE NUM3ER : A08513 
SAMPLE LOCATION : LOC 5 

Concentration 

Compound 

' 13a(H'i-22.29.33-:risnorhopane (Ts) 
•"7a(u:'i-22.29,3C-trisnorhopane (Tm) 
! ' 7afH).2": B(H)-30-norhopane 
l7ai'r!).213(H)-hopane 
17af^).21B(H)-30-homohopane (22S) 

• 17afH),21 B(H)-30-homohoDane (22R) 
173fH),21a(H)-homomoretane 

: 1 7a(H),21B(H)-30,31-bishomohopane (22S) 
; 17a(H).21B(H)-30,31-bishomohopane (22R) 
' 17a(H),21B(H)-30,31,32-trishomohopane (22S) 
! 17a(H),21B(n)-30,31,32-tnshomohopane (22R) 
!17a(H),213(H)-30,31,32,33-tetrakishomohopane (22S) 
l7a(H,),2l3(H''-30,31,32,33-tetrakishomohopane (22R) 

! 17a(H),2lB(H)-30,31,32,33,34-pentakishomohopane (22 
17a(H),21 B(H)-30,31,32,33,34-pentakishomohopane (22 

itiVVvi; " • f o rm ills' Symbo l • ( m g W g } ; 

370 C27H4S T l 0.12 

370 C27H46 72 0.11 

398 C29H50 T3 0.35 

412 C30H52 T4 C.51 

425 C31H54 T5 C.11 

425 C31H54 T6 C.09 

425 C31H54 77 0.04 

440 C32M56 7B 0.14 

440 C32H55 79 0.06 

454 C33H58 710 0.06 

454 C33r-i5B 711 0 03 

468 C34H50 712 0.04 

463 C34H60 713 0.05 

482 C35H62 714 0.03 

482 C35H52 715 0.03 

j Total T r i te rpanes •••••• • • • ••• •••••• : •. : • 1,8" 

% C30 ••:.:::-:-:-;-!!--:::;. X X X X X A — — : : ^ X ^ : :x.. :-. .- , : . : .23.4 

1% C31-C33 • . : 2 9 . S : 

!% C34-C35 9.2 

!Tm/Ts •' G.95 

|C29/C3D : 

; : 0-70: 

C32(S );C32<R- ' 2.29 

C33.'S)/C33i'R) -..S3 

jC34(S)/C34fR) : 0.56 

IC35(S)/C35(R) 0.94 

Weatherec Peroentaao f%P) C29/C30 hopanes : NA 

iSum of C29 ;+ C3G Hopane (73+T4) 0.9 



Table 4.0 

Distribution of Common Hopanes (m/z 191) 

SAMPLE NUMBER : A08519 
SAMPLE LOCATION : LOC 6 

Concentration 
.CoimpouTid" 

18a(H^-22.29.3C-:risnorhopane (Ts) 
' T a (H 1-22,29,30-:risnorhopane (Tm) 
' 7a( H),21 3f'ri)-30-nornopane 
l7a(H).213(H)-hoDane 

! 17a(H;.213(H)-30-homohopane (22S) 
j l7a(h;),213(H)-30-homonopane (22R) 
j 17B(H),21a(H)-homomoreiane 
' '7a(K),213(H)-30,31-bishomohopane (22S) 
17a(K).213(H)-30,31-bishomohoDane (22R) 
17a(H),21B(H)-30,31,32-trishomohopane (22S) 
17a(H).21B(H)-30,31,32-trishomohopane (22R) 
17a(H).21B(H)-30,31,32,33-tetrakishomohopane (22S) 
17a(H).21B(H)-30,31,32,33-tetrakishomohopane (22R) 
l7afH).213(H)-30,31,32.33,34-pentakishomohopane (22 
17a(h),213(H)-30,31.32,33,34-pentakishomohopane (22 

r̂ vv • : • 'Forrnuia; Symbol : 

370 C27H46 T1 0.09 
370 C27H46 T2 O.OS 
396 C29H50 T3 0,24 

412 C30H52 T4 0.35 

425 C31H54 T5 0.08 
425 C31H54 T6 0.07 
426 C31H54 T7 0.03 
440 C32H56 T8 0.12 
440 C32K56 T9 0.07 

454 C33H58 T10 0.05 

454 C33H58 T11 0.03 

468 C34H60 T12 0.01 

468 C34H60 T13 O.OS 

482 C35H62 T14 0.02 

482 C35H52 T15 0.01 

Total T r i te rpanes 1 •1.3 
I % C30 26.7 
%-C31-C33 • • 33.9 

% C34-C35 .. : :.. ;:;.'.:8.2 

Tm/Ts 0.93 

C29/C30 • 0.69 

C32{SVC32(R) 1.79 

C.33(S)/C33(R) 1.89 

C34(S)/C34(R) ;i 0 .26 ' 

C3S(S'|/C25(R) . 1.53 

Weathered Percentage (VDP) C29/C3.0.lhopartes : NA 

iSum of C29-+ C30 Hopane (T3+T4) CS' 

D i s t r i b u t i o n of C o m m o n T r i t e r p a n e s 



SAMPLE NUMBER A08512 Quanta Resources 

Sample Location LOC 1 DUP 

WA# 
Matrix 
HIGH, or LOW level 
Initial Wt. or Vol. 
Percent Solids 
Final Volume 
Additional Dilution 
Chrysene d12 Area 
Perylene d12 Area 
Internal Standard (ng) 

R1A00133 
Soil 
LOW 

30.0 Gram 
38 
10 mL 

5 x 
611650 
563870 

10 

Steranes RF 
Hopanes RF 

0.18600 
0.49400 

COMPOUND 

Calib. Inst Cone. 
Area Avo.RF Cone. mg/Kg MDL 

STERANE (S1) 
STERANE (S2) 
STERANE (S3) 
STERANE (S4) 
STERANE (S5) 
STERANE (S6) 
STERANE (S7) 
STERANE (S8) 
STERANE (S9) 
STERANE (S10) 
STERANE (ST1) 
STERANE (S12) 
C30 STERANES (S13) 

570 0.1860 0.05 0.22 2.20 

160 0.1860 0.01 0.06 2.20 

467 0.1860 0.04 0.18 2.20 
480 0.1860 0.04 0.19 2.20 
371 0.1860 0.03 0.14 2.20 
319 0.1860 0.03 0.12 2.20 

1298 0.1860 0.11 0.50 2.20 
278 0.1860 0.02 0.11 2.20 
415 0.1860 0.04 0.16 2.20 
844 0.1860 0.07 0.33 2.20 
123 0.1860 0.01 0.05 2.20 
703 0.1860 0.06 0.27 2.20 

1463 0.1860 0.13 0.57 2.20 

TRITERPANE (T1) 1359 0.4940 0.05 0.22 2.20 

TRITERPANE <T2) 1473 0.4940 . 0.05 0.23 2.20 
TRITERPANE (T3) 3891 0.4940 0.14 0.62 2.20 
TRITERPANE (T4) 5752 0.4940 . . 0.21 0.91 2.20 
TRITERPANE (T5) • 1272 0.4940 0.05 . 0.20 2.20 
TRITERPANE (T6) 1198 0.4940 0.04 0.19 2.20 

TRITERPANE (T7) 722 0.4940 0.03 0.11 2.20 

TRITERPANE (T8) 1336 0.4940 0.05 0.21 2.20 
TRITERPANE (T9) 750 0.4940 0.03 0.12 2.20 
TRITERPANE (T10) 874 0.4940 0.03 0.14 2.20 
TRITERPANE (T11) 417 0.4940 0.01 0.07 2.20 
TRITERPANE (T12) 389 0.4940 0.01 0.06 2.20 
TRITERPANE (T13) 728 0.4940 0.03 0.12 2.20 
TRITERPANE (TH) 345 0.4940 0.01 0.05 2.20 
TRITERPANE (T15) 763 0.4940 0.03 0,12 2.20 

Total of T3+T4 9643 l l l l l l l l l 1.53 

\ n i l i N I T M Q H ' J O P A N E.WB2 



SAMPLE NUMBER 

Sample Location 

A08513 

LOC 2 

Quanta Resources 

WA# 

Matrix 
HIGH, or LOW level 
Initial Wt. or Vol. 
Percent Solids 
Final Volume 
Additional Dilution 
Chrysene d12 Area 
Perylene d12 Area 
Internal Standard (ng) 

R1A00133 

Soil 
LOW 

30.0 Gram 
41 
10 mL 

1 x 
682004 
608706 

10 

Steranes RF 
Hopanes RF 

0.18600 
0.49400 

COMPOUND Area 
Calib. 

A V Q . R F 

Inst 
Cone. 

Cone. 
ma/Ka MDL 

STERANE (S1) 
STERANE (S2) 
STERANE (S3) 
STERANE (S4) 
STERANE (S5) 
STERANE (So) 
STERANE (S7) 
STERANE (S8) 
STERANE (S9) 
STERANE (S10) 
STERANE (S11) 
STERANE (S12) 
C30 STERANES (S131 

2080 0.1860 0.16 0.13 C.40 

746 0.1860 0.06 0.05 0.40 

1424 0.1860 0.11 0.09 0.40 

2554 0.1850 0.20 0.16 0.40 
1239 0.1850 0.10 0.08 0.40 
918 0.1860 0.07 0.06 0.40 
2941 0.1860 0.23 0.19 0.40 

1125 0.1860 0.09 0.07 0.40 
1304 0.1860 0.10 0.08 0.40 
3085 0.1860 0.24 0.20 0.40 
649 0.1860 0.05 0.04 3.40 
1914 0.1860 0.15 0.12 0.40 
3344 0.1860 0.30 0.24 0.40 

4535 0.4940 0.15 0.12 0.40 

4611 0.4940 0.15 0.12 0.40 
13454 C.4940 C.45 0.36 0.40 
19110 0.4940 0.S4 0.51 0.40 
4165 0.4940 0.14 0.11 0.40 
3537 0.4940 0.12 0.09 0.40 

1522 0.4940 0.05 0.04 0.40 

5157 0.4940 0.20 0.17 0.40 

2315 0.4940 0.08 0.06 0.40 

2616 0.4940 0.09 0.07 0.40 

1217 0.4940 0.04 0.03 0.40 

1298 0.4940 0.04 0.03 0.40 

3235 0.4940 0.11 0.09 0.40 

1338 0.4940 0.04 0.04 0.40 

848 0.4940 0.03 0.02 0.40 

TRITERPANE (T1) 
TRITERPANE (T2) 
T R I T E R P A N E (T3) 
TR ITERPANE (T4) 
TRITERPANE (T5) 
TRITERPANE (T6) 

TRITERPANE (T7) 
TRITERPANE (T8) 
TRITERPANE (T9) 
TRITERPANE (T10) 
TRITERPANE (T11) 
TRITERPANE (T12) 
TRITERPANE (T13) 
TRITERPANE (T14) 
TRITERPANE (T15) 

Total of T3+T4 32564 0.87 
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SAMPLE NUMBER 

Sample Location 

WA# 

Matrix 
HIGH, or LOW level 
Initial Wt. or Vol. 
Percent Moisture 
Final Volume 
Additional Dilution 
Chrysene d12 Area 
Perylene d12 Area 
Internal Standard (ng) 

A08511 

LOC 1 

R1A00133 

Soil 
LOW 

30.0 Gram 
39 
10 mL 

5 x 
651175 
584167 

10 

Quanta Resources 

Steranes RF 
Hopanes RF 

0.18500 
0.49400 

COMPOUND Area 

STERANE (S1) 
STERANE (S2) 
STERANE (S3) 
STERANE (S4) 
STERANE (S5) 
STERANE (S6) 
STERANE (S7) 
STERANE (S8) 
STERANE (S9) 
STERANE (S10) 
STERANE (S11) 
STERANE (S12) 
C30 STERANES (S13) 

TRITERPANE (T1) 
TRITERPANE (T2) 
TRITERPANE (T3) 
TRITERPANE (T4) 
TRITERPANE (T5) 
TRITERPANE (To) 
TRITERPANE (T7) 
TRITERPANE (T8) 
TRITERPANE (T9) 
TRITERPANE (T10) 
TRITERPANE (T11) 
TRITERPANE (T12) 
TRITERPANE (T13) 
TRITERPANE (T14) 
TRITERPANE (T15) 

Calib. Inst Cone. Estimated 

a A V Q . R F Cone. ua/L MDL 

472 0.1860 0.04 0.17 2.16 

104 0.1860 0.01 0.04 2.16 

451 0.1860 0.04 0.16 2.16 

668 0.1860 0.06 0.24 2.16 

268 0.1860 0.02 0.10 2.16 

881 0.1860 0.07 0.31 2.16 

881 0.1860 0.07 0.31 2.16 

315 0.1860 0.03 0.11 2.16 

408 0.1860 0.03 0.15 2.16 

804 0.1860 0.07 0.29 2.16 

188 0.1860 0.02 0.07 2.16 

465 0.1860 0.04 0.17 2.16 

901 0.1860 0.07 0.32 2.16 

1086 0.4940 0.04 0.16 2.16 

1385 0.4940 0.05 0.21 2.16 

3844 0.4940 0.13 0.58 2.16 

5485 0.4940 0.19 0.82 2.16 

1169 0.4940 0.04 0.17 2.16 

1153 0.4940 0.04 0.17 2.15 

671 0.4940 0.02 0.10 2.16 

1263 0.4940 0.04 0.19 2.16 

547 0.4940 0.02 0.10 2.15 

842 0.4940 0.03 0.13 2.16 

405 0.4940 0.01 0.06 2.16 

205 0.4940 0.01 0.03 2.16 

848 0.4940 0.03 0.13 2.16 

1 0.4940 0.00 0.00 2.16 

1 0.4940 0.00 0.00 2.16 

Tota l of T3+T4 933C 1.40 

C:\QPC\OIL\QUANTA\QUHOPANE.W32 



SAMPLE NUMBER 

Sample Location 

WA# 
Matrix 
HIGH, or LOW level 
Initial Wt. or Vol. 
Percent Solids 
Final Volume 
Additional Dilution 
Chrysene d12 Area 
Perylene d12 Area 
Internal Standard (ng) 

AO8517 

LOC 2 SUB 

R1A00133 
Soil 
LOW 

30.0 Gram 
43 
10 mL 
5 x 

642422 
562514 

10 

Quanta Resources 

Steranes RF 
Hopanes RF 

0.18600 
0.49400 

Calib. inst Cone. 

COMPOUND Area Avq.RF Cone. mq/Kq MDL 

STERANE (S1) 580 0.1860 0.05 0.19 1.96 

STERANE (S2) 167 0.1860 0.01 0.05 1.96 
STERANE (S3) 437 0.1860 0.04 0.14 1.96 
STERANE (S4) 798 0.1860 0.07 0.26 1.96 
STERANE (S5) 358 0.1860 0.03 0.12 1.95 
STERANE (S6) 245 0.1860 0.02 0.08 1.96 
STERANE (S7) 1247 0.1860 0.10 0.41 1.96 
STERANE (S8) 313 0.1860 0.03 0.10 1.96 
STERANE (S9) 434 0.1860 0.04 0.14 1.96 
STERANE (S10) 887 0.1860 0.07 0.29 1.96 
STERANE (S11) 308 0.1860 0.03 0.10 1.96 
STERANE (S12) 654 0.1860 0.05 0.21 1.96 
C30 STERANES (S13) 1188 0.1860 0.10 0.39 1.96 

TRITERPANE (T1) 1275 0.4940 0.05 0.18 1.96 

TRITERPANE (T2) 1456 0.4940 0.05 0.20 1.96 
TRITERPANE (T3) 4204 0.4940 0.15 0.59 1.96 
TRITERPANE (T4) 5789 0.4940 0.21 0.82 1.96 
TRITERPANE (T5) 1169 • 0.4940 0.04 .0.16 1.96 
TRITERPANE (T6) 1142 0.4940 0.04 0.16 1.96 

TRITERPANE (T7) 841 0.4940 0.03 0.12 1.96 

TRITERPANE. (T8) 1399 0.4940 0.05 0.20 1.96 
TRITERPANE (T9) 820 0.4940 0.03 0.12 1.96 
TRITERPANE (T10) 623 0.4940 0.02 0.09 1.96 
TRITERPANE (T11) 348 0.4940 0.01 0.05 1.96 
TRITERPANE (T12) 359 0.4940 0.01 0.05 1.96 
TRITERPANE (T13) 561 0.4940 0.02 0.08 1.96 
TRITERPANE (JU) 1 0.4940 0.00 0.00 1.96 
TRITERPANE (T15) 1 0.4940 0.00 0.00 1.96 

Total of T3+T4 9S93 .1.41 

~\n<L\o>J4NT4\QUHOPANE.WB2 



SAMPLE NUMBER 

Sample Location 

A08514 

LOC 3 

Quanta Resources 

WA# 

Matrix 
HIGH, or LOW level 
Initial Wt. or Vol. 
Percent Solids 
Final Volume 
Additional Dilution 
Chrysene d12 Area 
Perylene d12 Area 
Internal Standard (ng) 

R1A00133 

Soil 
LOW 

30.0 Gram 
40 
10 mL 

5 x 
614342 
552989 

10 

Steranes RF 
Hopanes RF 

0.18600 
0.49400 

Calib. Inst Cone. 

COMPOUND Area Ava.RF Cone. ma/Ka MDL 

STERANE (S1) 571 0.1860 0.05 0.21 2.07 

STERANE (S2) 160 0.1860 0.01 0.06 2.07 

STERANE (S3) 339 0.1850 0.03 0.12 2.07 

STERANE (S4) 795 0.1860 0.07 0.29 2.07 

STERANE (S5) 383 0.1860 0.03 0.14 2.07 

STERANE (S6) 297 0.1860 0.03 0.11 2.07 

STERANE (S7) 1171 0.1860 0.10 0.42 2.07 

STERANE (S8) 291 0.1860 0.03 0.11 2.07 

STERANE (S9) 446 0.1860 0.04 0.16 2.07 

STERANE (S10) 954 0.1860 0.08 0.35 2.07 

STERANE (S11) 229 0.1860 0.02 0.08 2.07 

STERANE (S12) 612 0.1860 0.05 0.22 2.07 

C30 STERANES (S13) 1103 0.1860 0.10 0.40 2.07 

TRITERPANE (T1) 1501 0.4940 0.05 0.23 2.07 

TRITERPANE (T2) 1343 0.4940 0.05 0.20 2.07 

TRITERPANE (T3) 3954 0.4940 0.14 0.60 2.07 

TRITERPANE (T4) 5826 0.4940 0.21 C.88 2.07 

TRITERPANE (T5) 1449 0.4940 0.05 0.22 2.07 

TRITERPANE (T6) 1520 0.4940 0.06 0.23 2.07 

TRITERPANE (T7) 595 0.4940 0.02 0.09 2.07 

TRITERPANE (T8) 1141 0.4940 0.04 0.17 2.07 

TRITERPANE (T9) 731 0.4940 0.03 0.11 2.07 

TRITERPANE (T10) 875 0.4940 0.03 0.13 2.07 

TRITERPANE (T11) 388 0.4940 0.01 0.06 2.07 

TRITERPANE (TI2) 270 0.4940 0.01 0.04 2.07 

TRITERPANE (T13) 755 0.4940 0.03 0.11 2.07 

TRITERPANE (T14) 472 0.4940 0.02 0.07 2.07 

TRITERPANE (T15) 1 0.4940 0.00 0.00 2.07 

Total o f T3+T4; : : - ; : ; : • 
: 978C 1 48 

i~ -vc 0 C\0 !L x Q'J £ \N" " - , 'Q 'J L J O a ANE.WB2 



SAMPLE NUMBER A08515 Quanta Resources 

Sample Location LOC 4 

WA# R1A00133 

Matrix Soil 
HIGH, or LOW level LOW 
initial Wt. or Vol. 30.0 Gram Steranes RF 0.18600 
Percent Moisture 42 Hopanes RF 0.49400 
Final Volume 10 rnL 
Additional Dilution 1 x 
Chrysene d12 Area 605449 
Perylene d12 Area 545644 
Internal Standard (ng) 

Calib. Inst Cone. Estimated 

COMPOUND Area Avq.RF Cone. UQ/L MDL 

STERANE (S1) 2028 0.1860 0.18 0.142 0.39 

STERANE (S2) 664 0.1850 0.06 0.046 0.39 

STERANE (S3) 1510 0.1860 0.13 0.106 0.39 

STERANE (S4) 2668 0.1860 0.24 0.187 0.39 

STERANE (S5) 1056 0.1860 0.09 0.074 0.39 

STERANE (S6) 1045 0.1860 0.09 0.073 0.39 

STERANE (S7) 2283 0.1860 0.20 0.160 0.39 

STERANE (SB) 932 0.1860 0.08 0.065 0.39 

STERANE (S9) 1373 0.1860 0.12 0.096 0.39 

STERANE (S10) 2735 0.1860 0.24 0.191 0.39 

STERANE (S11) 530 0.1860 0.05 0.037 0.39 

STERANE (S12) 1767 0.1860 0.16 0.124 0.39 

C30 STERANES (S13) 3425 0.1860 0.30 0.240 0.39 

TRITERPANE (T1) 4269 0.4940 0.16 0.12 0.39 

TRITERPANE (T2) 4286 0.4940 0.16 0.13 0.39 

TRITERPANE (T3) 13172 0.4940 0.49 0.39 0.39 

TRITERPANE (T4) 18832 0.4940 0.70 0.55 0.39 

TRITERPANE (T5) 4105 0.4940 0.15 0.12 0.39 

TRITERPANE (T6) 3689 0.4940. 0.14 0.11 0.39 

TRITERPANE (T7) 1656 0.4940 0.06 0.05 0.39 

TRITERPANE (TB) 5859 0.4940 0.22 . 0.17 0.39 

TRITERPANE (T9) 2328 0.4940 0.09 0.07 0.39 

TRITERPANE (T10) 2363 0.4940 0.09 0.07 0.39 

TRITERPANE (T11) 1312 0.4940 0.05 0.04 0.39 

TRITERPANE (T12) 1461 0.4940 0.05 0.04 0.39 

TRITERPANE (T13) 2193 0.4940 0.08 0.06 0.39 

TRITERPANE (T14) 1342 0.4940 0.05 0.04 0.39 

TRITERPANE (T15) 830 0.4940 0.03 0.02 0.39 

Tota l of T3+T4 32004 0.94 

C^O='C\OIL\OUANTA\QUHOPANE.WB2 



SAMPLE NUMBER 

Sample Location 

WA# 

Matrix 
HIGH, o ' LOW level 
Initial Wt. or Vol. 
Percent Solids 
Final Volume 
Additional Dilution 
Chrysene d12 Area 
Peryiene d i 2 Area 
Internal Standard (ng) 

A08516 

LOC 4 SUB 

R1A00133 

Soil 
LOW 

30.0 Gram 
44 
10 mL 

1 x 
641579 
575706 

10 

Quanta Resources 

Steranes RF 
Hopanes RF 

0.18600 
0.49400 

COMPOUND 

STERANE (S1) 
STERANE (S2) 

STERANE (S3) 

STERANE (S4) 

STERANE (S5) 

STERANE (SB) 
STERANE (ST) 
STERANE (S8) 
STERANE (S9) 
STERANE (S10) 

STERANE (S11) 
STERANE (S12) 

Area 

Calib. 
Ava.RF 

Inst 
Cone. 

Cone. 
ma/Ka MDL 

C30 STERANES (S13) 

TRITERPANE (T1) 
TRITERPANE (T2) 
TRITERPANE (T3) 
TRITERPANE (T4) 
TRITERPANE (T5) 
TRITERPANE (TS) 
TRITERPANE (T7) 
TRITERPANE (T8) 
TRITERPANE (T9) 
TRITERPANE (T10) 
TRITERPANE (T11) 
TRITERPANE (T12) 
TRITERPANE (T13) 
TRITERPANE (T14) 
TRITERPANE (T15) 

2292 0.1860 0.19 0.14 

743 0.1850 0.06 0.05 

1702 0.1860 0.14 0.11 

3033 0.1860 0.25 0.19 

953 0.1860 0.08 0.06 

1024 0.1860 0.09 0.06 

3105 0.1860 0.26 0.20 

1443 0.1860 0.12 0.09 

1693 0.1860 0.27 0.20 

3190 0.1860 0.05 0.04 

645 0.1860 0.15 0.11 

1770 0.1860 0.29 0.22 

3456 0.1860 ERR ERR 

5052 0.4940 0.18 0.13 

5252 0.4940 0.18 0.14 

15230 0.4S40 0.54 0.40 

21799 0.4940 0.77 C.58 

4587 0.4940 0.16 0.12 

3925 0.4940 0.14 0.10 

1748 0.4940 0.06 0.05 

5888 0.4940 0.21 0.16 

2595 0.4940 0.09 0.07 

2424 0.4940 0.09 0.06 

1411 0.4940 0.05 0.04 

1472 0.4940 0.05 0.04 

2310 0.4940 0.08 0.06 

1403 0.4940 0.05 0.04 

954 0.4940 0.03 0.03 

0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38' 
0.38 
0.38 
_0.38 

0.38 
0.38 
0.38 
0.38 
0.38 
0.38 

0.38 
0.38 
0.38 
3.38 
0.38 
0.38 
0.38 
0.38 
0.38 

Total of T3+T4 37029 0.98 

t=c\OIL\QUANTA\QUHOPANE.WB2 



SAMPLE NUMBER 

Sample Location 

WA# 
Matrix 
HIGH, or LOW level 
Initial Wt. or Vol. 
Percent Solids 
Final Volume 
Additional Dilution 
Chrysene d12 Area 
Perylene d12 Area 
Internal Standard (ng) 

A08518 

LOC 5 

R1A00133 

Soil 
LOW 

30.0 Gram 
47 
10 mL 

1 x 
584748 
524689 

10 

Quanta Resources 

Steranes RF 
Hopanes RF 

0.18600 
0.49400 

COMPOUND 

STERANE (S1) 
STERANE (S2) 
STERANE (S3) 

STERANE (S4) 
STERANE (S5) 
STERANE (S6) 
STERANE (S7) 
STERANE (S8) 
STERANE (S9) 
STERANE (S10) 

STERANE (S11) 
STERANE (S12) 
C30 STERANES (S13) 

Area 
Calib. 

Avq.RF 
Inst 

Cone. 
Cone. 
ma/Kc MDL 

1940 0.1860 0.18 0.13 

543 0.1860 0.05 0.04 

1033 0.1860 0.09 0.07 

2450 0.1860 0.23 0.16 

1349 0.1860 0.12 0.09 

1210 0.1860 0.11 0.08 

2192 0.1860 0.20 0.14 

820 0.1860 0.08 0.05 

1348 0.1860 0.12 0.09 

2662 0.1860 0.24 0.17 

507 0.1860 0.05 0.03 

1476 0.1860 0.14 0.10 

2060 0.1860 0.19 0.13 

0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 

TRITERPANE (Tl) 
TRITERPANE (T2) 
TRITERPANE (T3) 
TRITERPANE (T4) 
TRITERPANE (T5) 
TRITERPANE (T6) 
TRITERPANE (TT) 
TRITERPANE (T8) 
TRITERPANE (T9) 
TRITERPANE (T10) 
TRITERPANE (T11) 
TRITERPANE (T12) 
TRITERPANE (T13) 
TRITERPANE (T14) 
TRITERPANE (T15) 

4425 0.4940 0.17 0.12 

4194 0.4940 0.16 0.11 

12953 0.4940 0.50 0.35 

18636 0.4940 0.72 0.51 

3902 0.4940 0.15 0.11 

3352 0.4940 0.13 0.09 

1593 0.4940 0.06 0.04 

5078 0.4940 0.20 0.14 

2213 0.4940 0.09 0.06 

2190 0.4940 0.08 0.06 

1137 0.4940 0.04 0.03 

1381 0.4940 0.05 0.04 

2371 0.4940 0.09 0.05 

1110 0.4940 0.04 0.03 

1182 0.4940 0.05 0.03 

0.35 
0.35 
0.35 
0.35 
0.35 
0.35 

0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 

Total of T3+T4 31589 0.86 

C:vQPC\OIL\QUANTA\QUHOPANE.WB2 
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TABLE 5.0 Results ofthe TPH Analysis in Soil by GC/MS 
Using Modifed Method 8015B 

WA # R1A00133: Quanta Resources 
Results Based on Dry Weight 

Cone. TPH MDL 

Sample No. Samplinq Location (mo/Kg) (mq/Kq) 

SBLK05080 Sand Blank U 330 

A08511 LOC 1 2400 4300 
A08512 LOC 1 DUP 3000 4400 
A08513 LOC 2 880 810 
A08517 LOC 2 SUB 1800 3900 
A08514 LOC 3 2200 4100 
A08515 LOC 4 800 790 
A08516 LOC 4 SUB 860 750 
A08518 LOC 5 670 710 
A08519 LOC 6 570 800 



APPENDIX E 
Grain Size Results 

Quanta Resources Site 
Edgewater, NJ 
August 2000 



1 :esulfs.%F Loc 1 
Sieve Analysis 
Sieve Size Mass •• y 

Retained (g) r 

Hygroscopic-' -
Corrected. Mass. 
Retained (g) 

Mass^Retainiedyi^:^?; 
Corrected rbrjj^(g)>r 
~ - ' •''^t^Sy^-'-" 

Mass- i:-
Passing (g) 

Percent v£<£~| 
Finer^Than r. 1 

u.ou UJ)V 

j • -.9/5 0.00 h^-j^v^-i o:oo i' :

:VrTTr^;^0.00" , v ^ t . ^ 0 . 0 0 | 
0.00 ib ̂  " ^ ' r 0.00 

j . . . 2 0.00 ^- V >X' : ^.*&T OJX) ?r-i:;^ 0.00 «^-.K:?O.-O0i 

Hydrometer Test Analysis 
(Time. T 
(Minutes) 

Hydrometer 
Reading 

Corrected 
Reading 

L°ength, L (cm) . * ' Diameter 
(mm) 

Percent• 
Suspended 

., _. 2 1.04 • • -rr ,o.yB S v " " 66.25 
5 1.035 ' . 1.034 ... -.: • 7.30 . : 0.0165 :.- 57.75 

' 15 1.023 1.022 >-:no.48 ^v/;^ .0.0114 37.37 
30 1.02 •: i.oig .. ' / ^ J , 11127 • • 0.0084 
SO 1.018 . 1.017 • , r-" . 7 : 11.80 > • 0.0061 :C£' : -28.88 

250 1.016 " .. " 1.015 "•" • • -12.33 . 0.0030 25.48 
I ~ *44Q 1.013 . 1.012 •. : : 13.12 .. 0.0013 ^ , % 20.38 

Sieve Analysis <No.1Q 
(Size {mm) Mass Retained (g) Mass Passing (g) Percent Finer Than 

1 0.04 • 94.51 " 99.96 
C.5 0.17 94.34 •99.78 

0.25 0.52 93.82 99.23 
0.125 1.80 92.02 97.32 
0.375 0.74 91.28 96.54 

TOTAL 3127 -— 

c 
CO 

c 
0) o 

100 

80 

60 

40 

CD 

Q- 20 

0 — 
0.001 0.01 0.1 1 10 

Particle Diameter (mm) 
100 

ASTM Particle Percent 
Grain Size Dia. (mm) Finer 

Fine • 16 100.00 
Gravel 9.5 100.00 
Course • • 4 | 100.00 
Sand " r. 2 100.00 

Medium . - . . > 1 99.96 
Sand . . 0.5 99.78 

,v-v 0.25 99.23 
Fine Sand - - . 0 . 1 2 5 97.32 

. : 0.075 96.54 
0.0236 66.25 
0.0165 57.75 

Silt 0.0114 37.37 
O.0C84 32.27 
0.0061 28.88 
0.0030 25.48 

Clay 0.0013 20.38 



PARTICLE SIZE ANALYSIS 

Technician's name: Brian Holderness 
Date: 10 July 2000 

Site name: Quanta Resources 
Sample No.: Loc 1 

Mass of sample split on No. 10 sieve (g): 
Mass retained on No. 10 sieve (g): 
Mass passing No. 10 sieve (g): 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer test (g): 
Specific gravity of soil: 
Correction factor: 
Corrected mass of soil used 
in hydrometer test (g): 

131.5 

131.5 
2.65 

Hygroscopic Moisture 

Wet mass of hygroscopic test sample (g): 
Oven-dry mass of test sample (g): 
Percent hygroscopic moisture: 
Corrected mass of soil 
used in hydrometer test (g): 

15 
10.785 

Hydrornefer-Test, 

Hydrometer type: 
Hydrometer correction: 
Average temperature (C): 
Temperature correction factor: 
Total Hydrometer correction: 

0.001 
21 

0 

•Values 

K: 
W: 
F: 

0.01365 
•\o 94155 
: 0:00 



H e s u l t s ^ l L o c " ! 
Sieve Analysis 

[Sieve Size 
1 ; (mm) 

Mass . ; -v~ ' : 
Retained (g) 

Hygroscopic: : 
Corrected Mass. 
Retained (g) 

Mass Retained 
Corrected for F (g) tr-

M a s s ' - — y ^ 
Passing (g) , • '•''•. Percent; -:~ \̂ 

F l n e f ^ a h " ' . ! 

16 0.00 v^v* •O.Ou 1 ' 
' 9.5 0.00 •_&fc-/-̂ .-l:-;-..-P,oo sxJ - M^-^FO.'OO • ^ c o.QOj 

4 0.00 ' " ' ^ * r o : o o : J . ; ^ K , ; 5 ^ 5 i * r 0 ; 0 0 . • jtf.v ̂  -0.00 • *0.0Q:: 

2. 0.00 :\>"*S>~ . - "0 .00 ".^ V ^TJ.OO ;>; ::.-:T0.OO •'•-.•VT:..:;:*-0.001 

Hydrometer Test Analysis 
ITime, T 
f(Minutes) 

Hydrometer 
Reading 

Corrected 
Reading 

Length, L (cm)T - Diameter 
(mm) 

Percent 
Suspended 

2 1.042 ~ 1.041 .•"Nr.. -,5.4t> - . , 0.0225 >.,.- - 58.41 
5 1.037 • ' ' 1.036 i-rV.- 6J7 0:0159 60.07 

' 15 1.024 • ; • • r : 1.023 1 " > v ,-..-10.21 f 0.0113 ' •-; 38.38 
30 1.017 ^ . - 1.016 -,12.06 0.0087f •-: 26.70 
50 1.016 -• 1.015 - . 12.33 ..."*. - 0.0062 i. 25.03 

250 1.013 7 v 1.012 . : -13.12 ?-f.V; 0.0031 j--'---;:-.-iv-20.02 
1440 1.012 •• . ' 1.011 - .-13.39 i : - / ; 0.00131 18.35 

Sieve Analysis <No.1Q 
Size (mm) Mass Retained (g) Mass Passing (g) Percent Finer Than 

1 0.01 9624 - -. ; 99.99 
C.5 0.22 96.02 99.76 

3.25 0.12 95.90 99.64 
0 125 0.27 95.63 • • 99.36 
0 075 0.39 95.24 98.95 

TOTAL 1.01 " " y ' - -

c 
ro 

100 

80 

in 60 
C 

LL 

C 
0 

o 
i 

0 
0_ 

40 

20 

0 -
0.001 0.01 0.1 1 10 

Particle Diameter (mm) 
100 

ASTM Particle Percent 
Grain Size 'Dia. (mm) Finer 

Fine | 15 100.00 
Gravel 9.5 100.00 
Course 4 100.00 
Sand 2 100.00 

Medium 1 99.99 
Sand 0.5 99.76 

0.25 99.64 
Fine Sand ' 0.125 99.36 

. . - r - : 0.075 98.95 
0.0225 68.41 
0.0159 60.07 

Silt 0.0113 38.38 
0.0087 26.70 
0.0062 25.03 
0.0031 20.02 

Clay 0.0013 18.35 



PARTICLE SIZE ANALYSIS 

Technician's name: 
Date: 

Brian Holderness 
10 July 2000 

Site name: Quanta Resources 
Sample No.: Loc 2 

Mass of sample split on No. 10 sieve (g): 
Mass retained on No. 10 sieve (g): 
Mass passing No. 10 sieve (g): 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer test (g): 
Specific gravity of soil: 
Correction factor: 
Corrected mass of soil used 
in hydrometer test (g): 

[fiV^rdslopic: Moisfare" :. . v -1 

Wet mass of hygroscopic test sample (g): 
Oven-dry mass of test sample (g): 
Percent hygroscopic moisture: 
Corrected mass of soil 
used in hydrometer test (g): 

[Hydrometer Test " ~ r . " " . " ' " ^ j 

Hydrometer type: 
Hydrometer correction: 
Average temperature (C): 
Temperature correction factor: 
Total Hydrometer correction: 

129.2 

129.2 
2.65 

15 
11.175 
.25.50 

< ; 96.25 

0.001 
21 

A s ^ ' O O f 

Values 

K: 
W: 
F: 

0.01365 
96,25 

^ : 3 0 ! 0 0 



I Loc 2 SUB 
Sieve Analysis 

jSieve Size 
j (rrirn) : 

Ma«s:^:-"r;;-* £->rr-". 
Retained (g) ;' : 

Hygroscopic*-
Corrected Mass ' _ 
Retained (g) ' ; 

Mass' R e t a i n e d ^ f i 
Corrected fbfJF; {g>Jf 

Mass.^'«-*^f. 
Passing (g); 
r,;':>>~'-> .̂T.> 

perc'ent^.ra, 
FJherVThan _J 

p", •. 16 0.00 .7?' ->« * "> Tit): UU 
j . - is- 9.5 0.00 J. ;: ' .5'v*&VV"'0.00 ^ ^ - ^ - ^ £ £ 0 : 0 0 ^1-^^aoo. 
[.:- •. 4 0.00 >: < i*«y^*,o: oo f * - t ^ ^ 0 . 0 0 &&&&&&& 

I • - : 2 0.00 • •.:•>--.0:00 ^ r ^ ^ s ^ Q T O O ^s^&oiof i 

Hydrometer Test Analysis 
Time, T 
(Minutes) . 

Hydrometer 
Reading 

Corrected 
Reading , 

Lengthy L (cm)V- ~ v 

1-"'' : .\.::.'^:;r,S:^ 
Diameter 
(mm) ' 

Percent 
Suspended; 

2 1.042 ' :••.' . . KM"! ; • W . i.: 5.45 vi$tS35'U.U225 ~ 6 5 . 9 0 
5 1.036 ; . 1.035 * 0.0162 r.^ 5626 

* ' 5 1.026 • «:« 1.025 i 5 ^ 2 010110 v- 40.18 
30 1.011 ' . "2 -' • 1.01 •• - -v^^es i ^ Y O . 0 0 9 2 r ^ ' 1 6 7 0 7 
50 1.01 1.009 . - . . v . * M 3.91 T*# > 0.0066 

"250 1.008 "~ W » 1.007 '14:44 r>ri)10.0033 ^11.25 
l_ . ' 1440 1.007 1.006 ^'-.<: S- ' '-14.71 '21 0.0014 :1 - ; : 9.64 

Sieve Analysis <No.1Q 
iSize (mm) Mass Retained (g) Mass Passing (g) Percent Finer Than 

1 0.04 99.88 •'„ - 99:96 
0.5 0.06 • 99.82 - .•. - 99.90 

0.25 0.16 • • • • ' 99.66 J, 99.74 
0.125 0.36 • 99.30 ' - ; .99.38 
0.075 0.41 98.89 ,. ^ '.98.97 

TOTAL 1.03 :.....: >- .\_r::'.; 

c 
CO 

100 

80 

ft 60 
c 
u_ 
c 
0) o 
1 

o 
CL 

40 -

20 -

0.001 0.01 0.1 1 10 
Particle Diameter (mm) 

100 

ASTM Particle Percent 
Grain Size Dia. (mm) Finer 

Fine 16 100.00 
Gravel 9.5 100.00 
Course . ' • 4 100.00 
Sand • - " : 2 100.00 

Medium . 1 99.96 
Sand • 0.5 99.90 

. 0.25 99.74 
Fine Sand " - vl 0.125 99.38 

' .. 0.075 98.97 
0.0225 65.90 
0.0162 56.26 

Silt 0.0110 40.18 
0.0092 16.07 
0.0066 14.47 
0.0033 11.25 

Clay 0.0014 9.64 



PARTICLE SIZE ANALYSIS 

Technician's name: Brian Holdemess 
Date: 10 July 2000 

Site name: Quanta Resources 
Sample No.: Loc 2 SUB 

Mass of sample split on No. 10 sieve (g): 
Mass retained on No. 10 sieve (g): 
Mass passing No. 10 sieve (g): 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer test (g): 
Specific gravity of soil: 
Correction factor: 
Corrected mass of soil used 
in hydrometer test (g): 

134.3 

134.3 
2.65 

Wet mass of hygroscopic test sample (g): 
Oven-dry mass of test sample (g): 
Percent hygroscopic moisture: 
Corrected mass of soil 
used in hydrometer test (g): 

15 
11.16 
25,60 

99.92 

Hydrometer type: 
Hydrometer correction: 
Average temperature (C): 
Temperature correction factor: 
Total Hydrometer correction: 

0.001 
21 

10.001. 

Values 

K: 
W: 

0.01365 



Loc 3 

Sieve Size 
{mm) ; 

Mass?" • 
Retained (g) 

Hygioscppic;^.? v". 
Corrected'Mass '*, 
Retained (g) 

Mass Retained jJ^sr-
Cprrected for F (g ) ^ : 

Mass ; * ^ 'S2 
Passing (g)> 

Percent.;-
Finer'Than" 
• -:V-:r-- .: '* ; ,--

j .. - -•: IB u.uu ... r i < ^ - : - ^ U.UU 
' 9.5 0.00 •• j . '. ^ • ' • f f - 0 . 0 0 :::'-^;r,: ^ ^ ^ c o o • 4 ^ - ^ 0 , 0 0 . 

| . • , 4 0.00 , >;• o.oo .V..:V:,-^^?igijO,OC|t ?5SNfr%y#0^)0i 
•• 2 0.00 • - • 0.00 : ; - _ : : F ? ^ r ^ > ^ D : 0 Q Ô.TJO • ^ ^ s ^ o o i 

Hydrometer Test Analysis 
[Time, T 
(Minutes) 

Hydrometer 
Reading 

Corrected 
Reading 

Length, L (cm)v i - -c. 

- ' • 
Diameter 
(mm) 

Percent ? 
Suspended 

*****""*******̂ - 1.03/ 1.036 • G./l- / : -v. i ;0.u25i • • 55.65 
" 5 1.034 ' 1.033 •..V-V7.57 ' • 0:0168 > 51.01. 
15 1.019 : . 1.018 . i'11.53 S T t ^ 0.0120 ^- 27.82 
30 1.012 : 1.011 • .7,13.39 •v- -.0.0091 .•• ; - ;17.00 
60 1.01 1.009 . r • ;"f.13.91 ^ ^ 0 : 0 0 6 6 ^ : - i r f , -13.91 j 

250 1.008 -:• 1.007 . .. :^14.44 ^ < - k 0.0033 - 10.82 
1440 1.008 1.007 - : • ;14.44 - ••• - 0.0014 .10.82 

[Size (mm) Mass Retained (g) Mass Passing (g) Percent Finer Than"~ 
1 0.07 103.83 - ' 99.93 

0.5 0.14 103.69 99.80 
0.25 0.67 103.02 • • .99.15 

0.125 0.24 - 102.78 - 98.92 
0.D75 0.74 102.04 • • 98.21 

TOTAL. 1.86 

c 
CD 

0 
c 

0 
o 

- 1 _ 

0 
CL 

100 

80 

60 

40 

20 

0 •— 
0.001 0.01 0.1 1 10 

Particle Diameter (mm) 
100 

ASTM Particle Percent 
Grain Size Dia. (mm) Finer 

Fine [ 16 100.00 
Grave! 9.5 100.00 
Course 4 100.00 
Sand 2 100.00 

Medium . 1 99.93 
Sand . - 0.5 99.80 

0.25 99.15 
Fine Sand 0.125 98.92 

' 0.075 98.21 
0.0251 55.65 
0.0168 51.01 

Silt 0.0120 27.82 
0.0091 17.00 
0.0066 13.91 
0.0033 10.82 

Clay 0.0014 10.82 



PARTICLE SIZE ANALYSIS 

Technician's name: Brian Holderness 
Date: 10 July 2000 

Site name: Quanta Resources 
Sample No.: Loc 3 

| S a m ^ l e " - r y a ^ ^ j ^ ^ ^ 

Mass of sample split on No. 10 sieve (g): 
Mass retained on No. 10 sieve (g): 
Mass passing No. 10 sieve (g): 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer test (g): 
Specific gravity of soil: 
Correction factor: 
Corrected mass of soil used 
in hydrometer test (g): 

138.9 
0 

138.9 
2.65 

Hygroscopic Mgjsftjre•; 

Wet mass of hygroscopic test sample (g): 
Oven-dry mass of test sample (g): 
Percent hygroscopic moisture: 
Corrected mass of soil 
used in hydrometer test (g): 

15 
11.22 

Hydrometer Test 

Hydrometer type: 
Hydrometer correction: 
Average temperature (C): 
Temperature correction factor: 
Total Hydrometer correction: 

0.001 
21 

'®>0I00¥ 

Values 

K: 
W: 
F: 

001365 

T~o:6d 



Loc 4 

Sieve^Size? W yg r o ^ ^ g i c ^ ^ ^ l ^ s s ^ e t a i h edjg&SR 

R e f e i r T e 3 i f g ) | S ^ * j f e 2 ^ ^ ; i 6 , ^ ^ ^ f f i 

Mas's^SSSe^? 
R a s s ^ g ^ M 

R ^ c ^ f i S ^ K 

o.oo 
0.00 
0.00 a«r«SECo"oo; 0.00 

Hydrometer Test Analysis 
THme;tT?^F 
(Minutes)- ;Readjng^|#i?*33i i 

< 3 d r r e c t e d ^ ^ M ^ ; Percentages 
Suspended^ 

1.042 
1.038 
1.023 amsmsm 
1.021 3 ^ ^ 3 3 * 5 2 ] 
1.016 
1.015 
1.013 

Sieve Analysis <No.1Q 
Size'(mm).:: Mass/JRetaih,e^rig)rJ Mass Rassing:(g) =? Perceht;Fjner-^Th"an^ 

0.00 
5,;=: : .o:-5' 0.03 

:r- :'o.2s 0.04 
-.0.125 0.16 

^ .0.075' 0.33 
T O T A L / , 

c 
CO 
x: 
I— 
CD c 

100 

80 

60 

40 

! / 
i / i i i 
: • I i 

cu 
D_ 20 

0 
0.001 0.01 0.1 1 10 

Particle Diameter (mm) 
100 

ASTM Perceht^ 
Grain Size Pia|;(mm);^>^ Ffhel*/,!; 

Fine 100.00 
Gravel 100.00 
Course 100.00 
Sand 100.00 

Medium 100.00 
Sand 99.97 

99.92 
Fine Sand 99.75 

99.40 
0.0225 70.76 
0.0156 63.86 

Silt 0.0114 37.97 
0.0083 34.52 
0.0062 25.89 
0.0031 24.16 

Clay 0.0013 20.71 



PARTICLE SIZE ANALYSIS 

Technician's name: Brian Holderness 
Date: 10 July 2000 

Site name: Quanta Resources 
Sample No.: Loc 4 

Sample Data 

Mass of sample split on No. 10 sieve (g): 
Mass retained on No. 10 sieve (g): 
Mass passing No. 10 sieve (g): 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer test (g):. 
Specific gravity of soil: 
Correction factor: 
Corrected mass of soil used 
in hydrometer test (g): 

129.6 

£Sg :Sil29:61 
•Sgk.>̂ B0O;DD-; 

129.6 
2.65 

[Hygroscopic Moisture 

Wet mass of hygroscopic test sample (g): 
Oven-dry mass of test sample (g): 
Percent hygroscopic moisture: 
Corrected mass of soil 
used in hydrometer test (g): 

15 
10.77 

'-28.20 

93.05 

[Hydrometer Test 

Hydrometer type: 
Hydrometer correction: 
Average temperature (C): 
Temperature correction factor: 
Total Hydrometer correction: 

0.001 
21 

0.001 

Values 

K: 
W: 
F: 

0.01365 
i :9305 
_T3o;oo: 



I Loc 4 SUB 

Sieve Size-
. (mm] .' 

Mass/ V ; V/.VTv nV 
Retained (g)- . . 

Hygrpscpptc^£t- ; 

Corrected Mass 
Retained (g) .. 

MassRe ta ine^ jp f t : 
CoWcted for F { g ) ^ 

Mass5ft?.V;4:::; 
PassTng(g); 

Percent 
jRnerj fhan^; 

>--.•,-• -1B u.uu 
: 9.5 0.00 * ^ ^ ^ v ^ O . O O ^ 3 £ S 0 ; Q P f^iS^jtO.OO. 

- *. -.v.4 0.00 ^at fT^T 'iS^-^lOO ^jB*si^r jL00 
•r. -;. 2 0.00 :-: ' ;tvj: 4 :; j ;,^:y:0.00; ^c^JBtfEOO 

• Test Analysis 
Time, T 
(Minutes) 

Hydrometer 
Reading 

Corrected 
Reading 

Length, L (cm) „; Diameter 
(mm) 

Percent 
Suspended 

2 1.042 i -y-^: 1.041 7".; '.feT^^^^'AS 5.45 T-Xfi^/U.fG 
5 1.037 *•• • 5- 1.036 "" ^ S r - * ^ L i " 6 ^ 7 . ^ ^ 0 . 0 1 5 9 ^ 62.13 

I "•: ' . 15 1.019 • . . : 1 . 0 1 8 : ^ ^ ^ 1 1 : 5 3 0.0120 •?:-S^r^ 31:07 
30 1.013 • ' . . : 1. 012 0.0090 • 20.71 
60 1.011 ~ • 1.01 • - • '-:1t!-:13.65 "0.0065 > ^:>%.1726 

250 1.01 - " 1.009 0.0032 •'•^<415.53 
| v " ' 1440 1.008 .. : - 1.007 . 14.44 ^ < -0.0014 >rt?«*12.08 

Sieve Anafysis <No.1Q 
ISize (mm) Mass Retained (g) Mass Passing (g) Percent Finer Than 

1 0.00 93.05 ; -i • -100.00 
0.5 0.02 93.03 : 99.98 

0.25 0.07 92.96 . , 9 9 . 9 0 
C.125 0.24 92.72 - . '99.65 
Q.075 0.38 • " 92.34 .99.24 

TOTAL 0.71 

c 
CO 

0 
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c 
0 
o 
1 
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100 

80 

60 

40 

20 

0.001 0.01 0.1 1 10 100 
Particle Diameter (mm) 

ASTM Particle Percent 
Grain Size Dia. (mm) Finer 

Fine 16 100.00 
Gravel 9.5 100.00 
Course ' . ' 4 100.00 
Sand - ' 2 100.00 

Medium • • ..1 100.00 
Sand 0.5 99.98 

• 025- 99.90 
Fine Sand 0.125 99.65 

. 0.075 99.24 
0.0225 70.76 
0.0159 62.13 

Silt 0.0120 31.07 
0.0090 20.71 
0.0065 17.26 
0.0032 15.53 

Clay 0.0014 12.08 



PARTICLE SIZE ANALYSIS 

Technician's name: 
Date: 

Brian Holderness 
10 July 2000 

Site name: Quanta Resources 
Sample No.: Loc 4 SUB 

Mass of sample split on No. 10 sieve (g): 
Mass retained on No. 10 sieve (g): 
Mass passing No. 10 sieve (g): 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer test (g): 
Specific gravity of soil: 
Correction factor: 
Corrected mass of soil used 
in hydrometer test (g): 

129.6 

129.6 
2.65 

Hygroscopic Moisture. 

Wet mass of hygroscopic test sample (g): 
Oven-dry mass of test sample (g): 
Percent hygroscopic moisture: 
Corrected mass of soil 
used in hydrometer test (g): 

15 
10.77 

I Hydrometer Test 

Hydrometer type: 
Hydrometer correction: 
Average temperature (C): 
Temperature correction factor: 
Total Hydrometer correction: 

0.001 
21 

0 
.0.001 

K: 
W: 
F: 

0.01365 
;^293"0S 



[Results^BI Loc 5 

Sieve'Sizer 
, -(mm} • 

M a s s : •.• 
Retained (g) - •• ' 

H y g i w c o p i c f H ^ 
Corrected MasV ;r : 

Retained, (g) -: 

Mass ReteineoT^~f| 
Corrected fdr,Fr(g)V" P a ^ m g ( g ) ^ 

Percent-:^'-^ 
RnetThan < 

- —, • ,'lb" u.uu JTJSSy*p»3? U.UU 
V V V : , 9.5 0.00 -•5? : ^ ^ r V ^ ~ p o .^W>3R0.00 v^u^.o.oo 
' 4 0.00 S f ^ ? V ' . ^ b ^ 0 » P P i '< ̂ i i f i£ ivv VS Jrt 0J30 o:po r~r̂ j&«^?io.oo 
- . T , •. 2 0.00 ^v^ fV ' ^^ -o iPP 5* .^ i^^ 'C-T^* t0 :00 s^^t focoo: 

jfime", ~T '' 
(Minutes) 

Hydrometer 
Reading ' 

Corrected -"• 
Reading 

Length, L (cm) ,S,'~'-
. . -.:-

Diameter 
(mm) 

Percent 
Suspended 

k--. >2 1.U41 ^ - , v - - ^ ^ : u 4 ^'JK>^76.22 
f". "'5 1.037 . . ;• 1.036 \ - ..-». . 6.77 ? - 0.0159 68.60 
i '» 15 1.021 f^': ^'1.02 '• .r -.' ' . rci.1.00 ^ £ ^ 0 . 0 1 1 7 . ?rf+^:*38.1tj 
|" 30 1.013 • . • : V 1.012 ' ' T3.12 1 - ^0 .0090 • - 22.87 

60 1.011 ' > r : -1.01 • - - • .13.65 .T- 0.0065 .."IV-. .-,'19.06 
" " 2 5 0 1.01 : . ;. : r i - 1.009 ".13.91 0.0032 T-17,15 

! 1440 
' 1 

1.009 • 1.008 • - ••_ .•• .1.4.18 -.v >-' o:ooi4 

c 
ro 
0 c 

LL 

"c 
0 

o 
k_ 

0 
CL 

100 

80 

in 60 

40 

20 

0 

Size (mm) Mass Retained (g) Mass Passing (g) Percent Finer Than 
j 1 0.00 • 8428 100.00 

3.5 0.03 -• 84.25 ^99.96 
D.25 0.01 . . • " 84.24 : 99.95 

1125 0.10 84.14 ~ 99.83 
3.075 0.16 83.98 99.64 

TOTAL 0.30 

0.001 0.01 0.1 1 10 
Particle Diameter (mm) 

100 

ASTM Particle Percent 

Fine 
Grave! 

16 100.00 Fine 
Grave! 9.5. 100.00 
Course 
Sand 

4 100.00 Course 
Sand r ^ " ! ' 2 j 100.00 

Medium 
Sand 

. 1 ! 100.00 Medium 
Sand . 0.5 99.96 

Fine Sand 
0.25J 99.95 

Fine Sand ' 0.125; 99.83 Fine Sand 
. 0.075. 99.64 

Siit 

0.0231 76.22 

Siit 
0.0159 68.60 

Siit 0.0117 38.11 Siit 
0.0090 22.87 

Siit 

0.0065 19.06 

Clay 
0.0032 17.15 

Clay 0.0014 15.24 



PARTICLE SIZE ANALYSIS 

Technician's name: Brian Holdemess | 
Date: 10 July 2000 

Site name: Quanta Resources 
Sample No.: Loc 5 

Mass of sample split on No. 10 sieve (g): 
Mass retained on No. 10 sieve (g): 
Mass passing No. 10 sieve (g): 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer test (g): 
Specific gravity of soil: 
Correction factor: 
Corrected mass of soil used 
in hydrometer test (g): 

136.6 

136.6 
2.65 

Hygroscopic Moisture 

Wet mass of hygroscopic test sample (g): 
Oven-dry mass of test sample (g): 
Percent hygroscopic moisture: 
Corrected mass of soil 
used in hydrometer test (g): 

15 
9.255 

^;££ii>-j 38.30 

&2##-.;.84\28 

Hydrometer Test 

Hydrometer type: 
Hydrometer correction: 
Average temperature (C): 
Temperature correction factor: 
Total Hydrometer correction: 

0.001 
21 

0 
: 0.001: 

Values 

K: 0.01365 
W: ~r~": '84-28 
F: .7 7 .; . - . ::o:oo. 



Sieve Analysis 
Sieve Size 

(mm) 
Mass . : 

Retained (g) 
Hygroscopic 7 
Corrected Mass 
Retained (g) 

Mass Reta !ned ;^ i ^ v 

Corrected for F (g)& 
- ~ •' -' t - W " ' 

Masss*r"';'-:-.; 
Passing (g) ; ••.•>"'*'-• •• - ' 
•vv-

Percent. '• 
Finer.Than - 1 

• • : V-i. 
•• • IB o.ou U.IK) 

r 9.5 0.00 . " - i . i - . / v r - 0:00 ~ • iM*£0.00 r # i ^ $ » 0 . D 0 
4 0.00 . - r \ \ T - : ~ z 7 0.00 :"^i^S*T( 0,00 

0.00 :r . ' S 5 - ;-i 0 .00 ...:•*.•«:,>;* 0.00 'f.nmm.0.00 • i*; 7 ; .'-^'0.00 

Hydrometer Test Analysis 
Time, T 
(Minutes) 

Hydrometer 
Reading 

Corrected 
Reading 

Length, L (cm) Diameter 
(mrri) 

Percent 
Suspended 

T 1.042 - - 5.45 ~?0.02\25 — - : /5.14 
5 1.038 • . 1.037 •--.yi£;^K;6.51 0.0156 67.81 

15 1.026 • 1.025 . • i v - ? . ^ 9 . 6 8 ^ri^60.011P '•:>. * 45.82 
30 1.021 P 1.02 • * " :11.00 SW' V*0.0083 36.65 
60 1.016 • 1.015 ; ' - . - I f 12.33 0.0062 27.49 

250 1.014 : 1.013 " v , -'12.86 fti v 0.0031 - ' 23.82 
1440 1.012 - 1.011 13.39 • • • 0.0013 - - 20.16 

Sieve Analysis <No.1Q 
Size (mm) Mass Retained (g) Mass Passing (g) Percent Finer Than 

1 0.00 87.64 - • 100.00 
0.5 0.04 87.60 99.95 

0.25 0.07 87.53 .- 99.87 
0.125 0.10 87.43 99.76 
0.075 0.15 87.28 7 : - - • 99.59 

TOTAL 0.36 

c 
ro 

100 

80 

m 60 0 
c 

LL 

C 
0 
U 
0 

40 

20 

0 — 
0.001 0.01 0.1 1 10 

Particle Diameter (mm) 
100 

ASTM Particle Percent 
Grain Size Dia. (mm) Finer 

Fine 16 100.00 
Gravel 9.5 100.00 
Course 4 100.00 
Sand 2 100.00 

Medium 1 100.00 
Sand 0.5 99.95 

. 0.25 99.87 
Fine Sand 0.125 99.76 

' 0.075 99.59 
0.0225 75.14 
0.0156 67.81 

Silt 0.0110 45.82 
0.0083 36.65 
0.0062 27.49 
0.0031 23.82 

Clay 0.0013 20.16 



PARTICLE SIZE ANALYSIS 

Technician's name: 
Date: 

Brian Hoiderness 
10 July 2000 

Site name: Quanta Resources 
Sample No.: Loc 6 

Sample Data i 

Mass of sample split on No. 10 sieve (g): 
Mass retained on No. 10 sieve (g): 
Mass passing No. 10 sieve (g): 
Percent passing No. 10 sieve (g): 

Mass used in Hydrometer test (g): 
Specific gravity of soil: 
Correction factor: 
Corrected mass of soil used 
in hydrometer test (g): 

143.9 

143.9 
2.65 

^43 :9 

Hygroscopic Moisture 

Wet mass of hygroscopic test sample (g): 
Oven-dry mass of test sample (g): 
Percent hygroscopic moisture: 
Corrected mass of soil 
used in hydrometer test (g): 

15 
9.135 
39.10 

87.64 

Hydrometer Test 

Hydrometer type: 
Hydrometer correction: 
Average temperature (C): 
Temperature correction factor: 
Total Hydrometer correction: 

0.001 
21 

.0.001 

[Vajues 

K: 
W: 
F: 

0.01365 
87.64 

; 0:00 



APPENDIX F 
Multivariate Analyses for Benthic Macroinvertebrates 

Quanta Resources Site 
Edgewater, NJ 
August 2000 



Compare Variances f o r Location C l u s t e r Analysis 
Quanta S i t e 

Variable Label N Mean Std Dev Variance Minimum 

NEMATODA Nematoda 6 0 6666667 0 8164966 0 .6666667 0 
NEMERTIN Nemertinea 6 3 0000000 5 0596443 25 .6000000 0 
OLIGOCIIA Oligochaeta 6 630 3333333 527 8919081 278669.87 126 0000000 
AMPHARET Ampharetidae 6 3 0000000 3 4641016 12 .0000000 0 
CAPITELL C a p i t e l l i d a e 6 5 5000000 6 8044103 46 .3000000 0 
NEREIDA Nereida 6 4 0000000 4 8989795 24 .0000000 0 
ORBINIDA Orbihidae 6 0 8333333 0 9831921 0 .9666667 0 
PHYLLODO Phyllodocidae 6 9 3333333 8 2865353 68 .6666667 1 0000000 
SPIONIDA Spionidae 6 0 1666667 0 40B2483 0 1666667 0 
SCOLECOL Scolecolepides v i r i d i s 6 0 8333333 1 6020820 2 5666667 0 
STREBLOS Str e b l o s p i o b e n e d i c t i 6 23 6666667 24 1716087 584 2666667 1 0000000 
COPEPODA Copepoda 6 3 5000000 1 8708287 3 5000000 2 0000000 
AMPHIPOD Amphipoda 6 0 3333333 0 5163978 0 2666667 0 
ISOPODA Isopoda 6 1 3333333 2 0655911 4 2666667 o 
MACOMABA Macoma b a l t h i c a 6 1 6666667 1 6329932 2 6666667 0 
TELINAAG Telina a g i l i s 6 1 3333333 1 3662601 1 8666667 0 

Maximum 

2.0000000 
13.0000000 

1307.00 
9.0000000 

18 . 0000000 
13.0000000 
2.0000000 

23.0000000 
1.0000000 
4.0000000 

52.0000000 
7.0000000 
1.0000000 
4.0000000 
4.0000000 
4.0000000 



lus h a l l I Per ! |tior~mjta Wkw 
Quanta S i t e 

l a r d j |Pri 

Average Linkage Cluster Analysis 

Eigenvalues of the C o r r e l a t i o n Matrix 

Anal 

Eigenvalue D i f f e r e n c e Proportion Cumulative 

1 6 00826 0 39119 0.375517 0 37552 
2 5 61708 3 24059 0.351067 0 72658 
3 2 37649 1 24424 0.148530 0 87511 
4 1 13225 0 26632 0.070765 0 94588 
5 0 86592 0 86592 0.054120 1 00000 
6 0 00000 0 00000 0 :000000 1 00000 
7 0 00000 0 00000 0.000000 1 00000 
8 0 00000 0 00000 0.000000 1 00000 
9 0 00000 0 00000 0.000000 1 00000 

10 0 00000 0 00000 0.000000 1 00000 
11 0 00000 0 00000 0.000000 i 00000 
12 -0 00000 0 00000 '-.oooooo 1 00000 
13 -0 00000 0 00000 -.000000 1 00000 
14 -0 00000 0 00000 -.000000 1 00000 
15 -0 00000 0 00000 -.000000 1 00000 
16 -0 00000 -.000000 1 00000 

The data have been standardized t o mean 0 and variance 1 
Root-Mean-Square Total-Sample Standard Deviation = 

Number 
of 

Clusters -Clusters Joined-

Frequency 
of New 

Clu s t e r 
RMS 

Distance Tie 

3 
2 
CL4 
1 
CL2 

6 
4 
CL5 
CL3 
5 

3.98638 
4 .18546 
5.06349 
6.01117 
6.31662 



Cluster Analysis Per Location - Data Standardized Prior to Analysis 

Quanta Site 

Average Linkage Cluster Analysis 

Average Distance Between Clusters 
6.5 6 5.5 5 4.5 4 3.5 3 2.5 2 1.5 1 0.5 0 
+ + + + . + + + + . + _ + + + + + 

1 xxxxxxxx 
xxxxxxxx 
xxxxxxxx 

2 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
L xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
0 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
C 4 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
A xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
T xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
1 3 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx , 
o xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
N xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

6 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
X 
X 

5 X 



Quanta Site 

Variable Label N Mean Std Dev 

NEMATODA Heniatoda 36 0 1111111 0 3187276 
NEMERTIN Nemertinea 36 0 5000000 1 0000000 
OLIGOCHA Oligochaeta 36 105 0555556 95 0365176 
AMPHARET Ampharetidae 36 0 5000000 1 1084094 
CAPITELL C a p i t e l l i d a e 36 0 9166667 2 1957752 
NEREIDA Nereida 36 0 6666667 1 0141851 
ORBINI DA Orbinidae 36 0 1388889 0 3507362 
PHYLLODO Phyllodocidae 36 1 5555556 2 0346210 
SPIONIDA Spionidae 36 0 0277778 0 1666667 
SCOLECOL Scolecolepides v i r i d i s 36 0 1388889 0 4244511 
STREBLOS St r e b l o s p i o b e n e d i c t i 36 3 9166667 4 1222393 
COPEPODA Copepoda 36 0 5833333 0 9373214 
AMPHIPOD Amphipoda 36 0 0555556 0 2323107 
ISOPODA Isopoda 36 0 2222222 0 5909368 
MACOMABA Macoma b a l t h i c a 36 0 2777778 0 5662463 
TELINAAG Telin a a g i l i s 36 0 2222222 0 5909368 

An a l | 

Variance Minimum Maximum 

0.1015873 0 1 0000000 
1.0000000 0 3 0000000 

9031.94 0 363 0000000 
1.2285714 0 5 0000000 
4.8214286 0 12 0000000 
1.0285714 0 4 0000000 
0.1230159 0 1 0000000 
4.1396825 0 9 0000000 
0.0277778 0 1 0000000 
0.1801587 0 2 0000000 

16.9928571 0 11 0000000 
0.8785714 0 4 0000000 
0.0539683 0 1 0000000 
0.3492063 0 3 0000000 
0.3206349 0 2 0000000 
0.3492063 0 3 ooooooo 



Cluster Analysis Per Replicate - Data Standardized Prior to Analysis 
Quanta Site 

Average Linkage Cluster Analysis 

Eigenvalues of the Correlation Matrix 

Eigenvalue Di f ference Proportion Cumulative 

1 3 12820 0 621363 0 195512 0 19551 
2 2 50683 0 715515 0 156677 0 35219 
3 1 79132 0 222084 0 111957 0 46415 
4 1 56924 0 249634 0 098077 0 56222 
5 1 31960 0 169346 0 082475 0 64470 
6 1 15026 0 263426 0 071891 0 71659 
7 0 88683 0 118353 0 055427 0 77202 
8 0 76848 0 107262 0 048030 0 82005 
9 0 66121 0 082930 0 041326 0 86137 

10 0 57828 0 097739 0 036143 0 89752 
11 0 48054 0 037754 0 030034 0 92755 
12 0 44279 0 095744 0 027674 0 95522 
13 0 34705 0 153006 0 021690 0 97691 
14 0 19404 0 081051 0 012128 0 98904 
15 0 11299 0 050651 0 007062 0 99610 
16 0 06234 0 003896 1 00000 

The data have been standardized to mean 0 and variance 1 
Root-Mean-Square Total-Sample Standard Deviation = 1 



M B R l u s ( S d n a l ^ S B 9 p e r ^t f fLcatWBlata ( B R l a r d J B B PriMPft Anâ  
Quanta Site 

Average Linkage Cluster Analysis 

Number Frequency 
of of New RMS 

Clusters --Clusters Joined-- Cluster Distance Tie 

35 1-5 6-4 2 0 46742 
34 1-1 CL35 3 1 49175 
33 CL34 3-3 4 1 73192 
32 2-6 4-3 2 1 75081 
31 2-1 3-5 2 1 85916 
30 2-5 3-1 2 1 88453 
29 CL33 1-2 5 2 01977 
28 3-2 3-6 2 2 19605 
27 CL31 CL30 4 2 22946 
26 2-3 CL32 3 2 25989 
25 CL29 6-5 6 2 43082 
24 CL27 CL28 6 2 56202 
23 4-2 4-6 2 2 81563 
22 5-4 6-3 2 2 86250 
21 1-3 3-4 2 2 92714 
20 CL25 6-2 7 2 93987 
19 CL20 6-1 8 3 08940 
18 CL24 CL23 8 3 21138 
17 CL18 2-2 9 3 47411 
16 CL26 4-5 4 3 54814 
15 5-1 5-3 2 3 61648 
14 CL19 CL17 17 3 68095 
13 CL14 CL16 21 4 32722 
12 CL15 5-5 3 4 39314 
11 CL21 1-4 3 4 83436 
10 CL22 5-6 3 4 94027 
9 CL13 CLIO 24 5 15590 
8 CL9 CL12 27 5 60573 
7 CL8 4-1 28 5 88591 
6 CL7 CL11 31 5 96733 
5 CL6 6-6 32 6 29484 
4 CL5 4-4 33 7 47233 
3 CL4 5-2 34 7 53075 
2 CL3 1-6 35 8 00800 
1 CL2 2-4 36 8 06161 



Cluster Analysis Per Replicate - Data Standardized P r i o r t o Analysis 
Quanta S i t e 

Average Linkage C l u s t e r Analysis 

Average Distance Between Clusters 

8 7.5 7 6.5 6 5.5 5 4.5 4 3.5 3 2.5 2 1.5 1 0.5 0 

> + + 1 + + + + + f + + + + + + + 
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Quanta S i t e P r i n c i p a l Component Analysis 

P r i n c i p a l Component Analysis 

B Observations 
5 Variables 

Mean 
StD 

PAHS 

167285.0000 
333870.5809 

Simple S t a t i s t i c s 

TOC SAND 

15750.00000 
3105.29502 

0.0118250000 
0.0102733706 

SILT 

0.8028875000 
0.0603710772 

CLAY 

0.1852875000 
0.0577618865 

PAHS 
TOC 
SAND 
SILT 
CLAY 

PAHS 

1.0000 
0.8098 
0.9425 
-.5813 
0.4399 

TOC 

0.8098 
1.0000 
0.7637 
-.3299 
0.2090 

C o r r e l a t i o n Matrix 

SAND SILT 

0.9425 
0.7637 
1.0000 
-.3336 
0.1708 

-.5813 
-.3299 
-.3336 
1.0000 
-.9858 

CLAY 

. 4399 

.2090 

. 1708 

.9858 

.0000 

T o t a l PAHs 
To t a l Organic Carbon 
% Sand 
% S i l t 
% Clay 

PRIN1 
PRIN2 
PRIN3 
PRIN4 
PRIN5 

Eigenvalues of the C o r r e l a t i o n M a t rix 

Eigenvalue Difference Proportion 

3.26272 
1.45997 
0.26471 
0.01260 
0.00000 

1.80275 
1.19526 
0.25211 
0.01260 

0.652544 
0.291993 
0.052942 
0.002520 
0.000000 

Cumulative 

0.65254 
0.94454 
0.99748 
1.00000 
1.00000 

PAHS 
TOC 
SAND 
SILT 
CLAY 

PRIN1 

0.529409 
0. 440409 
0.459536 
-.426606 
0.364144 

PRIN2 

0.201878 
0.362797 
0.402527 
0.527207 
-.622614 

Eigenvectors 

PRIH3 PRIN4 

-.263390 
0.812667 
-.514496 
0.019025 
0.071622 

0.780767 
-.118280 
-.589237 
0.159367 
-.061765 

PRIN5 

0.000000 
0.000000 
0.122037 
0.717148 
0.686153 

Total PAHs 
Tot a l Organic Carbon 
% Sand 
% S i l t 
% Clay 



• H H o c a t H H B L i s W R n o H B a s [WBBninelHPi'f ' irf lHHinciPBBKjomp 

LOCATION PRIN1 PRIN2 PAHS TOC SAND SILT CLAY 

2-sub -1 .36713 1.20663 35760 15000 0.0103 0.8772 0. 1125 
4 -sub -0 .96740 0.27685 15150 15000 0.0076 0.8371 0.1553 
5 -0 .83053 -0.04968 6090 16000 0.0036 0.8249 0.1715 
2 -0 .66622 -0.93329 89520 11000 0.0105 0.7893 0.2002 
3 -0 .57926 1.81968 141740 17000 0.0179 0.8739 0.1082 
6 -0 .19558 -1.56922 6640 14000 0.0041 0.7577 0.2382 
4 0 .31327 -1.31303 57930 16000 0.0060 0.7524 0.2416 
I 4 .29285 0.56207 985450 22000 0.0346 0.7106 0.2548 



Quanta Site Principal Component Analysis 
Locations Listed in Order as Determined by Second Principal Component 

LOCATION PRIN1 PRIM2 PAHS TOC SAND SILT CLAY 

6 -0 19558 -1 56922 6640 14000 0 0041 0 7577 0 2382 
4 0 31327 -1 31303 57930 16000 0 0060 0 7524 0 2416 
2 -0 66622 -0 93329 89520 11000 0 0105 0 7893 0 2002 
5 -0 83053 -0 04968 6090 16000 0 0036 0 6249 0 1715 
4-sub -0 96740 0 27685 15150 15000 0 0076 0 8371 0 1553 
1 4 29285 0 56207 985450 22000 0 0346 0 7106 0 2548 
2-sub -1 36713 1 20663 35760 15000 0 0103 0 8772 0 1125 
3 -0 57926 1 81968 141740 17000 0 0179 0 8739 0 1082 



Plot of the First Two Principal Components 

PRIN2 
2 

1 -

Plot of PRIN2*PRIN1. Symbol is value of LOCATION. 

4 ->vjNO 

5 

-2 

PRIN1 



Quanta Site Principal Component Analysis 
Plot of the First and Third Principal Components 

Plot of PRIN3*PRIN1. Symbol is value of LOCATION. 

4-*OV> 6 
3 

2 -Svf* 

PRIN1 


